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RECENT  PATENTS. 

To  James  Petbie^  of  RochdaUy  in  the  county  of  Lancaster^ 
engineer^  for  an  invention  of  certain  improvements  in 
steam-engines, — [Sealed  22nd  May,  1844.] 

These  improvements  in  steam-engines  relate,  firstly,  to  the 
application  of  a  certain  novel  arrangement  or  construction  of 
apparatus  or  mechanism  to  ordinary  steam-engines,  for  the 
purpose  of  "  cutting  off  ^^  the  steam,  when  working  steam- 
engines  expansively;  and  consist  chiefly  in  the  particular 
application  of  and  mode  of  working  certain  sliding  valves  or 
'^cutting-off''  plates,  placed  in  the  inside  of  and  worked  in 
connection  with  the  common  D-  or  slide-valves  of  steam- 
engines  ;  which  said  sliding  valves  or  cutting-off  plates  are 
worked  by  means  of  a  moveable  cam  or  tappet,  in  addition  to 
the  ordinary  excentric  or  crank  used  for  working  the  D-valves. 
The  peculiar  advantages  to  be  obtained  by  the  application  of 
the  invention  are,  firstly,  cutting  off  the  steam  close  to  the 
nozzle  of  the  steam  cylinder ;  secondly,  the  sliding  valves  or 
cutting-off  plates  being  at  the  time  of  motion  nearly  in  an 
equilibrium  of  pressure,  but  little  power  is  required  to  work 
them ;  thirdly,  smoothness  and  ease  of  motion,  as  the  parts 
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which  require  to  be  suddenly  set  in  motion  are  very  light  in 
their  construction ;  fourthly,  the  ordinary  motion  (by  excen- 
tric)  of  the  D-valves  being  retained,  the  improved  method  of 
admitting  steam  into  the  cylinder  may  be  used,  so  as  to  avoid 
the  concussion  caused  when  it  is  admitted  too  suddenly.  The 
second  feature  of  novelty  consists  in  a  method  of  connecting  the 
aforesaid  cutting-off  plates  or  slides  of  steam-engines  (and 
their  operating  apparatus  worked  in  connection  with  the 
common  D-valves,)  with  the  ordinary  governor  of  the  steam- 
engine,  so  that  the  steam  may  be  cut  off  earlier  or  later  by 
the  action  of  the  governor,  as  the  power  required  is  less  or 
more,  which  will  ensure  the  maximum  of  expansion,  thereby 
economizing  steam,  and  consequently  fuel,  to  the  utmost  ex- 
tent. 

In  Plate  I.,  fig.  1,  represents  the  side  elevation  of  the  cylin- 
der of  an  ordinary  stationary  steam-engine,  with  its  valve- 
boxes  in  section ;  and  fig.  2,  is  a  front  elevation  of  a 
cylinder  and  the  side  pipes  of  an  ordinary  steam-engine,  a 
portion  of  the  ifront  of  the  steam-boxes  being  removed,  and 
the  valves  shewn  in  section.  The  steam  cylinder  is  shewn  at 
A,  and  the  two  D-  or  slide-valves,  b,  b^,  are  worked  in  the 
usual  manner  by  means  of  an  excentric  or  crank,  and  are 
similar  in  form  to  those  of  the  ordinary  construction.  The 
partitions  a,  a},  which  separate  the  steam  end  from  the  educ- 
tion end,  are  placed  near  to  the  eduction  side  of  the  bars  i,  i^, 
which  traverse  across  the  ports  in  the  facing  on  the  nozzles 
c,  c^,  of  the  cylinder,  so  as  to  make  sufficient  room  for  the 
sUding  or  cutting-off  plates  rf,  «P ;  there  is  also  another  bar 
e,  e^,  across  the  face  of  the  valve,  at  the  extremity  of  the 
steam  end.  The  space  between  these  bars  forms  a  thorough- 
fare or  sluice  ^  /^  j  these  two  bars  are  finished  to  a  plane 
surface  on  both  sides,  viz.,  on  the  side  which  shdes  on  the 
facing  on  the  cylinder  nozzle,  and  also  on  the  side  enclosed 
by  the  semicircular  part  of  the  D-valve ;  on  the  last-mentioned 
surfaces  are  the  sUding  plates  rf,  d},  before  mentioned,  by 
the  movement  of  which  the  cutting-off  of  the  steam  is 
effected ;  they  are  connected  together  by  means  of  rods  g,  g^^ 
passing  through  stuffing-boxes  in  the  bottom  of  the  upper 
steam-box,  and  in  the  top  of  the  lower  steam-box.  The  shding 
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plates  d,  d^,  are  also  connected  with  machinery,  hereafter 
described^  in  such  a  manner  as  to  cause  them  to  partake  of  the 
motion  of,  or  move  along  with,  the  D -valves  b,  b*,  for  any  por- 
tion of  the  stroke,  and  then  to  move  on  the  inside  facing  of  the 
D-valve,  so  as  to  close  either  of  the  openings/,/*,  and  thereby 
cut  off  the  steam  for  the  remainder  of  the  stroke.  When 
the  sliding  plate  d,  covers  the  sluice  /  in  the  face  of  the 
D-valve  b,  as  in  fig.  1,  the  other  sliding  plate  d^,  is  in  such 
a  position  as  to  leave  the  sluice  /*,  in  the  D-valve  b*,  un- 
covered. The  sliding  plate  d^,  being  in  this  position,  and  the 
D-valves  moving  downwards,  the  sluice/*,  is  in  a  condition  to 
admit  steam  into  the  bottom  port  of  the  cylinder  a,  which 
steam  will  be  cut  off  when  the  plate  d^y  closes  the  sluice 
/*.  When  the  sluice  /*,  is  thus  closed,  the  sluice  /  will 
be  opened,  and  the  D-valve  b,  is  then  in  a  condition  to  admit 
steam  through  the  upper  port  of  the  cylinder,  by  the  motion 
produced  by  the  common  excentric  or  crank ;  the  sUding 
plates  rf,  d^,  continuing  to  move  along  with  the  D-valves, 
until  the  proper  time  arrives  for  cutting  off  the  steam  at  the 
sluice  /:  in  both  these  cases,  the  remaining  portion  of  the 
stroke  which  the  piston  makes  after  the  sluices  /  and  /*, 
are  closed,  is  effected  by  the  expansion  of  the  steam.  The 
machinery  by  which  the  cut-off  plates  d,  d^,  are  moved, 
admits  of  some  variation,  depending  upon  the  situation  and 
upon  the  facility  with  which  it  may  be  required  to  be  altered, 
so  as  to  cut  off  the  steam  at  an  earlier  or  later  portion  of  the 
stroke.  When  this  alteration  does  not  require  to  be  per- 
formed whilst  the  engine  is  working,  the  arrangement  ex- 
hibited in  fig.  1,  and  shewn  also  detached,  and  on  an  enlarged 
scale,  at  figs.  3,  and  4,  is  to  be  adopted.  Figs.  3,  and  4,  are 
side  and  plan  views  of  a  common  excentric  and  rod,  placed  on 
a  fly-wheel,  or  other  shaft,  in  a  convenient  situation.  The 
excentric  h,  is  made  broader  on  the  periphery  or  edge  than 
usual,  and  has  a  groove  turned  in  it,  as  in  common,  for  the 
reception  of  the  clips  connected  to  the  common  excentric  rod 
/;  this  groove  is  close  to  one  edge,  and  on  the  remaining 
portion  of  the  breadth  is  fitted  a  moveable  cam  i.  The  edge 
of  this  cam  is  concentric  with  the  excentric  h,  except  at  the 
two  inclined  portions  f,J.     These  inclined  portions  act  on  the 
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friction  rollers  k,  k,  mounted  on  studs  in  an  elliptical  ring  /, 
which  is  attached  to  a  rod  m,  connected  with  the  sliding 
plates  dy  d^.  The  elliptical  ring  /,  is  steadied  by  guides  n,  n, 
so  as  to  move  only  in  a  right  line  with  the  aforesaid  rod  m, 
to  which  it  is  attached ;  and  the  rod  m,  is  connected  to  a  bell- 
crank  lever  o,  mounted  loosely  on  the  cross  shaft  p,  which 
moves  the  D-valves.  This  connection  with  the  cut-off  valves 
or  sliding  plates  is  also  shewn  at  fig.  1.  A  rod  or  link  q, 
from  this  bell-crank,  works  the  shaft  r,  which  is  connected  by 
means  of  Unks  s,  s,  to  the  rods  ff,  g^,  before  described,  as  con- 
necting the  two  cutting-off  slides  d,  d}.  The  point  at  which 
the  steam  is  cut  off  is  varied,  by  shifting  the  moveable  cam  i, 
on  the  common  excentric  h,  either  forwards  or  backwards,  as  re- 
quired. As  the  cam  i,  revolves  along  with  the  excentric  A,  and 
as  the  acting  surface  of  the  cam  is,  as  stated  above,  concentric 
with  the  excentric,  except  at  the  pointsy,y,this  motion  will  alter- 
nately draw  the  cam-rod  m,  backwards,  and  push  it  forwards. 
With  respect  to  the  excentric  rod,  in  like  manner  it  will  be 
seen  that  the  loose  bell-crank  lever  o,  will  have  the  same 
motion  as  if  it  were  fast  in  the  cross  shaft  p,  except  at  the 
aforesaid  times,  and  that  consequently  the  cut-off  shdes  d,  d^y 
will  travel  with  the  D-valves  to  which  they  are  attached, 
except  at  the  time  when  they  are  cutting  off  the  steam. 

The  second  part  of  these  improvements — namely,  the  mode 
of  connecting  the  expansion  apparatus  with  the  common  gov- 
ernor of  the  steam-engine,  is  exhibited  at  figs.  5, 6,  and  7.  As 
the  power  required  in  working  stationary  steam-engines, 
particularly  those  employed  for  manufacturing  purposes,  is 
seldom  equable,  it  is  desirable,  in  order  to  obtain  the  full 
amount  of  advantage  attainable,  that  the  steam  should  be  cut 
off  earlier  or  later  in  the  cylinder,  as  the  weight  on  the  engine 
may  vary.  Fig.  5,  is  a  plan,  fig.  6,  a  cross  section,  and  fig. 
7,  a  side  elevation  of  an  arrangement  of  apparatus  adapted  for 
this  purpose,  i,  i,  is  a  headstock  or  frame,  which  slides  on  a 
plate  or  bed  2,  2 ;  this  headstock  is  connected  by  a  link  3,  3, 
to  the  common  excentric  rod  t,  by  means  of  the  studs  4,  and 
5 :  the  stud  5,  should  be  at  or  near  the  end  of  the  excentric 
rod.  The  headstock,  connected  in  this  way,  will  slide  back- 
wards and  forwards  in  the  same  manner  as  if  it  were  linked 
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to  a  lever  on  the  cross  shaft  p,  and  would  consequently  com- 
municate the  same  motion  by  the  link  6^  to  a  loose  lever  o, 
on  the  cross  shaft  p,  of  the  same  length  as  the  one  engaged 
in  the  "  gab^^  of  the  excentric  rod,  as  if  the  said  loose  lever  o, 
were  fast  on  the  cross  shaft.  All  that  is  necessary  now  to 
complete  the  motion  of  the  loose  lever  o,  is  to  move  the  link 
6y  backwards  and  forwards ;  this  is  performed  by  means  of  a 
cam  ly  (which  is  equal  in  effect  to  the  cam  i,  in  figs.  1^  and  2^) 
which  revolves  on  the  shaft  8^  bearing  in  the  headstock^  and 
acts  on  friction  rollers  9,  9,  as  shewn  in  the  drawing.  The 
means  by  which  the  above  cam  7,  is  made  to  revolve,  and 
also  the  manner  in  which  the  whole  may  be  controlled  by 
the  governor,  are  as  follows : — On  the  fly-wheel  shaft  c, 
is  a  bevil-wheel  lo,  which  drives  a  pinion  ii,  on  a  shaft  12 ; 
about  midway  between  the  fly-wheel  shaft  and  the  headstock 
is  a  coupling  13,  which  connects  the  aforesaid  shaft  12,  to 
another  shaft  14,  by  means  of  a  hoop  and  sUding  key,  in 
such  a  manner  as  to  allow  the  shaft  14,  to  move  backwards 
and  forwards,  in  the  direction  of  its  length,  the  same  distance 
that  the  headstock  travels  (i.  e.  the  throw  of  the  excentric) ; 
the  other  end  of  the  shaft  14,  runs  in  a  bearing  15^  attached 
to  the  headstock,  and  drives,  by  means  of  the  bevil-wheels 
16,  17,  the  shaft  8,  the  same  nimiber  of  revolutions  in  a 
given  time  as  the  fly-wheel  shaft  makes.  On  this  shaft  8, 
the  bevil-wheel  18,  is  keyed,  and  communicates  motion  to  the 
bevil  planet  pinion  19,  which  is  engaged  in  the  bevil-wheel 
20.  This  last-mentioned  wheel  20,  is  keyed  on  the  boss  of 
the  cam  7,  and  the  cam  is  loose  on  the  shaft  8.  The  planet 
pinion  19,  is  supported,  as  shewn  in  the  sectional  figure  6, 
in  the  worm-wheel  21,  which  gears  in  a  worm  22,  below ;  this 
worm  is  joumalled  in  the  bottom  of  the  headstock  in  such  a 
maimer  as  only  to  allow  of  a  motion  round  its  own  axis ;  the 
worm  wheel  21,  is  slotted  through  (or  has  a  key  bed  cut  through 
its  boss),  and  the  end  of  a  shaft  23,  (in  connection  with  the 
governor)  with  a  sliding  key,  is  fitted  in  it :  its  use  will  be 
described  hereafter.  It  is  obvious,  that  so  long  as  the  planet 
pinion  19,  is  stationary,  the  wheel  20,  and  consequently  the 
cam  7,  to  which  it  is  attached,  will  make  the  same  number  of 
revolutions,  in  a  given  time,  as  the  fly-wheel  shaft  does ;  and 
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as  long  as  this  is  the  case^  the  cam  7,  will  move  the  cuttings 
off  slides  d,  d^,  by  the  means  before  shewn^  at  one  certain 
fixed  point  of  the  stroke  of  the  engine.  Now^  if  the  worm  in 
the  bottom  of  the  headstock  be  made  to  revolve^  it  will  act  on 
the  worm-wheel  2i,  which  carries  the  planet  pinion  19,  and 
alter  the  situation  of  the  wheel  20^  on  the  shaft  8,  and  con- 
sequently shift  the  position  of  the  cam  7.  This  shifting  of 
the  cam  7,  is  effected  by  the  action  of  the  governor,  when  re- 
quired, as  follows  : — ^At  figs.  5,  and  7,  the  connection  of  the 
governor  with  the  above-described  apparatus  is  shewn.  It 
will  be  seen  that  the  lower  portion  of  the  tube  or  ferrule 
surrounding  the  governor  spindle  is  provided  with  a  pair  of 
discs  or  friction  pulleys  24,  24,  so  connected  as  to  rise  and  fall, 
as  the  governor  balls  expand  or  contract  by  the  variation  of 
their  velocity.  These  friction  pulleys  are  made  to  act  on  a 
face-plate  or  disc  25,  fixed  either  at  the  end  of  the  shaft 
23,  or  a  cross  shaft  connected  with  it;  and  they  are  so 
arranged,  that  when  the  engine  is  at  its  proper  speed  they 
shall  not  be  in  contact  with  the  friction  plate  25 ;  but  when 
the  balls  of  the  governor  expand,  by  any  increase  of  speed,  the 
lower  Ariction-pulley  will  be  raised  so  as  to  act  on  the  face- 
plate, and  cause  it  to  revolve  in  a  certain  direction,  and  in  the 
contrary  direction  when  they  fall  below  the  proper  velocity, 
so  as  to  cause  the  upper  friction-pulley  to  act  on  the  opposite 
point  on  the  surface  of  the  face-plate.  The  shaft  23,  must  be 
connected  with  the  worm  22,  in  the  bottom  of  the  headstock. 
The  manner  of  connection  will  vary  according  to  the  differ- 
ence of  situation ;  in  some  cases  it  may  be  connected  direct, 
in  others  it  may  require  to  be  conveyed  by  small  shafts  and 
bevil  or  mitre-wheels,  which  must  be  so  arranged  as  to  put 
the  cam  forward, — that  is,  to  cause  the  steam  to  be  cut  off 
sooner  when  the  speed  of  the  engine  is  too  quick,  and  the 
contrary  when  too  slow. 

Fig.  8,  represents  a  plan,  fig.  9,  an  end  view,  and  fig.  10, 
a  side  view  of  a  modification  of  the  apparatus,  designed  to  effect 
the  same  purpose,  a,  a,  represents  a  headstock,  mounted  on 
a  slide,  and  worked  in  a  similar  manner  to  the  one  last  de- 
scribed; the  shaft  &,  is  also  driven  in  the  same  manner,  by  a 
shaft  proceeding  from  the  fly-wheel  shaft.     The  cutting-off 
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cam^  is  also  mounted  on  the  shaft  by  and  acts  against  the 
friction-bowl  g^  placed  at  the  end  of  the  rod  6^  in  connection 
with  the  cutting-off  slides.  The  bevil-wheel  c,  has  a  key  in 
its  boss^  which  enters  a  straight  groove  dy  formed  in  the  shaft 
by  and  allows  the  shaft  b,  to  move  backwards  or  forwards  in 
the  diredion  of  its  lengthy  at  the  same  time  that  a  rotary 
motion  is  communicated  to  it^  similar  to  that  of  the  fly-wheel 
shaft.  On  another  portion  of  the  shaft  by  there  is  a  groove  ly 
cut  in  a  helical  form^  so  as  to  make  about  a  quarter  of  a  turn 
of  the  wcnrm  in  about  eight  inches  length.  In  the  boss  of  the 
cutting-off  cam^  there  is  also  a  fast  key^  which  slides  in  this 
inclined  groove  ly  and  which  connects  the  cam  with  the  shaft. 
The  method  of  altering  the  position  of  the  cam^  on  the  shaft 
by  and  thus  cutting  off  the  steam  sooner  or  later^  is  by  sliding 
the  shaft  by  through  the  bosses  of  both  the  wheel  Cy  and  the 
cam^  which^  by  reason  of  the  key  in  the  boss  of  the  wheel  Cy 
sliding  in  a  straight  groove^  and  that  of  the  cam  ^  in  a  helical 
one^  they  are  shifted^  with  respect  to  each  other,  more  or  less. 
The  shaft  by  is  shifted  for  this  purpose,  and  held,  as  required, 
l^  two  levers  ^,  ^,  engaged,  by  means  of  a  swivelling  nut  and 
screw  A,  and  a  small  pair  of  mitre-wheels  t,  t,  with  the  shaft 
23,  proceeding  from  the  governor,  which  shaft,  in  the  former 
arrangement,  was  engaged  with  the  worm  and  wheel  22,  and 
21.  It  will  also  be  evident,  that,  in  this  arrangement  of  the 
apparatus,  the  connection  of  the  sliding  headstock  with  the 
common  exoentric  rod  /,  may  be  made  as  above  shewn,  or 
may  be  slightly  varied.  In  the  former  arrangement  it  is  in 
fast  connection  with  it,  and  in  the  present  they  are  merely 
connected  by  the  shaft  6,  passing  loosely  through  a  bush  or 
bearing  «,  in  the  excentric  rod.  Another  arrangement  of 
apparatus  io£  connecting  the  cutting-off  cam  with  the  gover- 
nor is  shewn  in  elevation  at  fig.  11,  and  plan  view  at  fig.  12. 
a,  a,  represents  a  fly-wheel  shaft,  on  which  the  common 
excentric  i,  is  fixed,  as  before  described ;  c,  is  the  cutting-off 
cam,  shewn  in  section  at  fig.  11,  and  partly  in  section  at 
fig.  12 ;  rf,  a  friction  band,  hinged  at  e ;  /,  is  a  bolt,  passing 
through  the  cutting-off  cam  and  between  the  ends  of  the 
friction  band ;  this  bolt  is  to  act  as  a  driver  or  connection  be- 
tween the  friction  band  and  the  cutting-off  cam ;  ^,  is  a 
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pinion^  with  a  flange,  on  which  are  certain  projecting  pins  or 
studs  Zj  z ;  this  pinion  is  fixed  on  the  pin  h,  which  revolves, 
when  acted  on,  in  a  hole  bored  through  the  excentric  b,  and 
gears  with  an  internal  wheel  y,  attached  to  the  cutting-oflF 
cam.  In  this  arrangement  the  cam  is  connected  to  the  ex- 
centric  by  the  friction  of  the  band  rf,  which  friction  may  be 
adjusted  by  tightening  the  bolt  i,  (fig.  12).  For  this  purpose 
a  hole,  as  at  A,  must  be  left  either  in  the  periphery  or  the  side 
of  the  cam,  to  admit  a  screw-key :  a  helical  spring  /,  under 
the  head  of  the  bolt  i,  will  keep  the  friction  equable.  The 
friction  band  rf,  should  be  sufficiently  tight  to  overcome  the 
resistance  of  working  the  cutting-off  slide,  but  not  so  tight  as 
to  cause  any  unnecessary  strain  upon  the  machinery  connected 
with  it.  The  manner  in  which  the  cutting-off  cam  is  moved 
forward  or  backward  by  the  action  of  the  governor,  may  be 
much  varied.  The  following  is  one  method : — m,  is  a  stan- 
dard, the  top  of  which  is  formed  into  a  stud,  on  which  is 
moimted  a  piece  of  metal  »,  n;  this  piece  of  metal  has  an 
arm  projecting  from  the  centre,  which  is  connected  to  the 
governor  in  such  a  manner,  that  if  the  ballsexpand,  it  will  be 
pulled  in  one  direction,  as  i,  2,  and  if  they  collapse,  it  will  be 
pulled  in  another  direction,  as  1,  3;  and  when  they  are  at 
a  proper  state,  it  will  assume  a  middle  position,  as  1,  4. 
When  the  above-mentioned  arm  is  pulled  in  the  direction  1, 2, 
it  is  evident  that  the  projecting  piece  0,  will  be  protruded,  so 
that  the  studs  z,  z,  will  have  to  strike  against  it  at  every  re- 
volution of  the  fly-wheel  shaft ;  and  that  when  this  is  the  case, 
and  the  fly-wheel  shaft  is  revolving  in  the  direction  of  the 
arrow  at  q,  the  pinion  will  be  moved,  each  successive  revolu- 
tion of  the  fly-wheel  shaft,  in  the  direction  of  the  arrow 
marked  r,  and  being  in  gear  with  the  teeth  attached  to  the 
cam,  will  turn  it  in  a  corresponding  direction.  When  the 
above-mentioned  arm  is  pulled  in  the  direction  1,  3,  it  is 
evident  that  the  motion  produced  on  the  pinion  and  cam 
will  be  in  the  opposite  direction,  and  when  in  the  position  1, 4, 
it  will  have  no  action  on  the  pinion,  and  consequently  none  on 
the  cam.  This  may  be  effected  by  the  governor  as  follows : — 
a?,  is  a  governor  spindle ;  the  expanding  and  collapsing  of  the 
balls  cause  the  ferule  or  bush  to  rise  and  fall,  on  which  are  the 
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friction  pulleys  v,  v^,  (as  before) ;  t«^  is  a  face-plate^  plain^  or 
nearly  so^  on  the  face,  except  at  certain  places^  5,  6,  where  the 
face  is  hollowed  out,  so  that,  when  either  of  the  hollows  come 
opposite  either  of  the  friction  pulleys  v,  its  action  will  cease. 
The  friction  pulley  v^,  is  represented  in  the  drawing  as  oppo- 
site the  hollow  6 ;  while  this  is  the  case,  the  pulley  v^,  cannot 
act  on  the  face-plate ;  and  the  crank  pin  on  the  same  shaft  as 
the  face-plate  «,  will  hold  the  rod  s,  as  shewn ;  this  will  cause 
the  cutting-off  cam  c^  to  be  gradually  shifted,  as  before  shewn, 
which  will  alter  the  speed  of  the  engine.  If  the  friction 
pulley  V,  should  now  come  into  contact  with  the  face-plate,  it 
would  turn  it  until  the  hollow  5,  came  opposite,  at  which  time 
the  weight  a,  would  be  perpendicular  over  the  centre  of  the 
crank-pin  /,  the  stop  o,  would  be  withdrawn,  and  further 
action  on  the  cam  would  cease ;  but  should  the  balls  continue 
to  collapse,  the  friction  pulley  v,  will  act  on  the  face-plate,  after 
it  has  traversed  across  the  hollow  5,  and  cause  the  lever  to 
assume  the  position  marked  i,  3. 

The  patentee  claims.  Firstly, — ^the  peculiar  method  of  cut- 
ting off  the  steam  in  steam-engines,  when  worked  expansively, 
by  the  appUcation  and  employment  of  the  cutting-off  plates^ 
placed  in  the  inside  of  the  common  D  or  sUde  valve,  as  exhibited 
in  the  drawings ;  Secondly, — the  appUcation  and  employment 
of  a  cam  or  tappet,  which  is  moveable  round  its  axis,  for  the  pur- 
pose of  altering  the  time  of  cutting  off  the  steam,  and  which 
is  capable  of  being  so  moved,  either  by  hand  or  mechanism^ 
whilst  the  engine  is  at  work ;  and  Thirdly, —  the  methods  of 
moving  the  said  cam  round  its  axis,  for  the  said  purpose,  by  the 
action  o£  the  governor,  as  also  exhibited  in  the  drawings. — 
[InroUed  in  the  Petty  Bag  Office,  November,  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Joseph  Co  wen,  of  Blaydon  Bum,  near  Newcastle- 
upon-Tyne,  merchant,  for  his  invention  of  certain  im- 
provements in  making  retorts  for  generating  gas  for 
illumination. — [Sealed  4th  June,  1844.] 

Thbsb  improvements  in  making  retorts  for  generating  gas 
may  be  considered  under  two  heads ;  firstly,  the  new  com- 
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bination  of  earthy  and  other  materials^  of  which  the  retorts  are 
to  be  constmcted;  and,  secondly^  the  novel  kind  of  moulds 
and  machinery  by  which  the  retorts  are  to  be  shaped  and 
msnn&ctured. 

The  object  of  the  patentee  is  to  make  such  clay  retorts  for 
generating  illuminating  gas^  as  will  be  capable  of  withstanding 
the  effects  of  the  yarious  changes  of  temperature  to  which  they 
ave  required  to  be  exposed^  and  consequently  render  them 
less  liable  to  crack.  To  accomplish  this^  he  proposes  to  mix: 
with  Newcastle  fire-clay^  Stourbridge  fire-clay^  or  any  other 
kind  of  clay  suitable  for  the  purpose^  saw^dust^  pulverised 
woody  charcoal^  coke^  carbon  obtained  from  the  interior  of 
gas  retorts^  and  other  carbonaceous  materials^  iu  such  propor- 
tions as  the  quality  of  the  clay  may  require.  The  more 
aluminous  the  quality  of  the  clay^  the  larger  will  be  the  quan- 
tity of  carbonaceous  matter  required  to  be  combined  therewith. 
From  one-twentieth  to  about  one-fourth,  by  measure,  of  car- 
bonaceous matter,  compared  to  the  whole  mass  of  earthy 
materials  employed,  may  be  combined ;  this  variation  of  quan- 
tity depending,  as  before  stated,  upon  the  aluminous  condition 
of  the  clay, — a  feature  well  understood  by  potters  and  the 
makers  of  clay  retorts.  By  these  means  the  clay  is  rendered 
partially  porous,  and  consequently  less  liable  to  crack  by  the 
changes  of  temperature.  Clay  retorts  for  the  generation  of 
illuminating  gas,  of  all  forms  and  structures,  may  be  made  of 
these  combinations  of  earthy  and  carbonaceous  materials. 

The  second  part  of  this  invention  applies  to  the  peculiar 
kinds  of  moulds,  and  the  machinery  to  be  employed,  for  manu- 
fecturing  gas  retorts  firom  earthy  materials,  which  wiU  be  seen 
by  reference  to  Plate  II. 

Fig.  1,  represents  the  external  appearance,  as  seen  from 
above,  of  the  improved  machine  for  forming  retorts  of  clay  by 
compression;  lig.  2,  is  an  end  view  of  the  same;  and  fig. 
3,  shews  the  internal  parts  of  the  machine,  by  means  of  a 
longitudinal  section,  taken  vertically,  a,  a,  is  a  cylindrical 
box  or  chamber,  into  which  the  plastic  clay  and  other  mate- 
rials are  to  be  introduced,  through  a  man-hole  or  aperture  by  at 
the  top ;  c,  dy  is  a  core,  made  toward  the  end  c,  to  the  figure 
of  the  reqmred  mt&msX  form  of  the  retort,  the  other  part  of 
-the  core  d,  being  cylindrical  and  hollow,  for  the  sake  of  light- 
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This  core  is  placed  concentrically  within  tbe  cylindri- 
cal box  or  chamber  a,  and  is  made  fiist  thereon  by  a  stud  and 
key  e,  to  the  end  plate^/  of  the  cylinder.  A  CBcnlar  plate 
ff.  Bids  as  a  piston  within  the  cylinder,  sliding  ov^  the  core 
d,  tar  the  purpose  of  oompressing  the  plastic  clay  and  other 
earthy  materials  contained  therein ;  which  piston  has  several 
rods  h,  kf  h,  affixed  to  it^  whereby  any  actuating  power  or 
mechanical  force  may  be  applied  to  drive  the  piston  f<Mrward« 
To  the  front  end  of  the  cylinder  there  is  attached  a  nose- 
piece  i,  i,  with  a  plate  k,  which,  together,  may  be  called  the 
mould ;  for,  on  the  piston  being  forced  up,  the  plastic  clay  is 
made  to  fill  up  the  nose-piece,  and  to  mould  or  form  the  ^id 
of  the  intended  retort;  whidi,  when  the  machine  is  in  opera- 
tion, will  be  known  by  small  portions  of  the  clay  oozing 
through  the  hole  or  holes  in  the  front  plate  k.  It  will  be 
seen  by  the  drawing,  Ihat  the  retort  about  to  be  made  by  this 
machine  is  neariy  of  the  transverse  sectional  figure  of  the 
letter  d;  but  to  this  figure  the  inventor  does  notconfinehim- 
sdf,  as  any  other  form  of  retort  maybe  made,  by  means  of  the 
same  machinery,  by  altering  the  shape  otthe  nose-piece  f,t,  and 
the  end  part  of  the  core  c,  both  of  which  are  made  moveable 
fiir  that  purpose. 

The  end  of  the  intended  clay  retort  being  thus  formed  in 
the  nose  part  oi  the  madiine,  the  plate  k,  must  be  removed 
from  the  nose;  when,  on  forcing  the  pistcm  g,  forward,  the 
plastic  clay  will  be  projected  out  at  the  end  o£  the  nose  in 
the  shape  and  as  a  continuation  of  the  retort  (the  end  of 
which  had  been  formed  as  described)  to  any  length  required, 
in  the  manner  shewn  by  the  sectional  fig.  8,  where  it  may  be 
recdved  and  supported  by  an  endless  travelling  cloth,  or  a  board 
and  rollers ;  and  the  length  of  moulded  clay  may  then  be 
cut  off  by  a  wire  in  the  ordinary  way,  and  sent  to  the  drying 
place. 

Another  form  or  modification  oi  this  madiine  is  shewn  in 
kmgitiidinal  section  at  fig.  4,  in  which,  instead  of  the  noe&- 
jHece  above  described,  a  D-f(Mrmed  ho<^  /,  /,  or  of  any  other 
required  figure,  is  introduced  as  a  die;  which,  in  commencing 
the  operation  of  making  the  end  of  the  clay  retort,  must  be 
kept  in  its  place,  and  the  front  of  the  cylindrical  box  dosed 
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by  a  plate  A,  as  before.  The  core  c,  formed  to  the  desired  internal 
figure  of  the  retort^  is  in  this  instance  made  fast  to  the  piston  ff, 
and  advances  with  it.  When  the  end  of  the  retort  has  been 
made  as  before  described^  the  plate  k,  must  be  removed^  and 
on  now  projecting  the  clay  forward,  it  will  assume  the  moulded 
form  shewn  in  the  front  view,  fig.  5,  and  in  the  section,  fig.  6, 
in  which  the  plate  k,  is  removed.  Under  some  circumstances 
the  patentee  proposes  to  use  (instead  of  the  machinery  above 
described)  peculiarly  constructed  hand  moulds,  shewn  at 
figs.  7,  and  8,  for  the  formation  of  clay  retorts.  These  moulds 
may  be  made  either  of  wood,  metal,  or  plaster,  in  two  or 
more  parts,  according  to  the  size  and  figure  required.  Fig.  7, 
shews  a  top  view  of  one  of  the  moulds  of  a  D  form,  which  is 
the  shape  most  commonly  used.  The  mould  is  curved  at  a,  a, 
the  part  which  is  to  constitute  the  roof  or  top ;  the  bottom  b, 
is  a  flat  plate,  capable  of  being  detachftd,  which  is  best  suited 
to  this  form,  and  to  ordinary-sized  retorts.  The  two,  or  it  may 
be  more,  parts  of  the  mould,  when  combined,  are  to  be 
made  fast  by  external  bracings  of  iron  hoop  c,  c,  with  a  bar  d, 
keyed  or  screwed  thereto ;  or,  if  the  mould  is  made  of  plaster, 
rope  bracings  will  suffice. 

In  commencing  the  operation  of  moulding  a  clay  retort  by 
means  of  this  apparatus,  the  interior  of  a  single  mould  is 
uniformly  worked  over,  by  hand,  with  a  substantial  coating  of 
the  clay;  the  clay  is  then  beaten  down  to  any  required 
uniform  thickness,  which  m|iy  be  from  about  two  to  four 
inches.  When  this  first  mould  has  been  thus  coated, 
and  so  much  of  the  clay  retort  shaped  and  finished,  a 
similar  mould  is  to  be  placed  upon  the  top  of  the  former, 
their  edges  perfectly  coinciding,  and  they  are  then  to  be 
bolted  together.  This  being  done,  the  interior  of  the  second 
mould  is  coated  with  clay,  in  like  manner  to  the  first ;  taking 
care  that  the  plastic  clay  of  the  second  operation  shall  be 
perfectly  united  with  the  edges  of  that  produced  in  the 
former  mould.  In  this  manner  the  retort  may  be  continued 
to  any  length,  by  erecting  one  mould  upon  another,  and  care- 
fully joining  them,  as  shewn  at  fig.  8.  In  some  cases  it  will 
be  found  desirable  to  line  the  internal  parts  of  the  moulds  with 
flannel  or  cloth,  to  prevent  adhesion.     It  may  be  necessary 
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tor  the  moulds  to  remam  aprm  the  moulded  retort  for  some 
hcnra,  in  order  that  die  clay  may  beeome  pexteedy  stiff  before 
dher  are  remr/red;  bat  of  this  no  precise  instmctions  can  be 
giren^  as  it  wiD  rxrj,  and  most  depend  iqxm  die  consistency 
or  stifineas  of  the  materials  nsed« 

The  patentee  daims^  Firstly^ — the  introdoctico^  or  mixings 
of  earbonaeeoos  matters  with  the  day^  prerionsly  to  its  beang 
moolded  into  retorts  for  generating  iOaniinating  gas; 
Secondly^ — ^the  novel  kinds  of  moolds  and  machinery  for 
jEMming  retorts  of  day  and  other  earthy  materials,  intended 
for  the  generating  of  gas,  as  above  described. — [Inrolkd  in 
fhe  Petty  Bag  Office,  December,  1844.] 

apecificatioD  dnrano  bjr  McMn»  Ncnrtoo  and  Son. 


To  Chabijcs  WAtTEasox,  </  /Ae  ^nw  of  Magmre,  Waiter- 
ton,  4f  Co.,  of  Manchester,  in  the  county  of  Lancagter, 
$oap  mamtfacttarer,  for  his  invention  of  certain  improve- 
ments  in  the  manufacture  of  soap. — [Sealed  8th  3Iay, 
1844.] 

Thcss  improvements  in  the  mannfactnre  of  soap  consist 
dndJy  in  the  peeular  method  or  proce«  of  mixing  or  com- 
bining  the  oil  or  fatty  matters  employed,  with  cansUc  soda ; 
and  in  sabseqoently  adding  water,  fur  the  purpose  of  convert- 
ing sndi  mixture  or  produce  into  soap.  By  means  of  this 
inventioD,  it  is  stated  that  the  soap  is  rendered  of  a  puro* 
and  more  efficient  nature;  and  also  that  a  considerable 
economy  of  time  is  effected  in  the  operation ;  the  soap  being 
floffieiaitly  hard  for  sale  or  use  in  the  course  of  a  tem  hours, 
instead  of  aeveral  days,  as  is  the  ease  under  the  ordinary  pro- 
cess of  manufacturing.  The  ingredients  employed  are  nearly 
the  same  as  in  common  use,  namely,  1,  all  animal  and 
Timetable  oils,  either  mixed  or  separately ;  2,  hquid  caustic 
soda,  of  the  stomigth  of  22  per  cent. ;  3,  water  as  free  from 
earthy  salts,  or  metallic  oxides,  as  can  be  obtained. 

The  improved  process  of  manufacture  is  as  follows : — ^To 
make  half  a  ton  of  soap^  put  in  a  pan  7  feet  in  diameter. 
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and  about  2  feet  deep^  784  Ibs.^  say^  of  raw  palm  oil ;  as 
soon  as  the  same  has  become  fluids  add^  gradually^  407  lbs. 
more  or  less  (according  to  the  quality  of  soap  required)  of 
liquid  caustic  soda^  of  the  strength  abo^e  specified^  taking  care 
to  mix  the  ingredients  thoroughly  by  an  instrument  adapted 
to  the  purpose.  The  heat  must  then  be  increased^  and  the 
mixture  constantly  moved  about^  to  prevent  it  from  caking  on 
the  bottom  of  the  pan.  After  continuing  the  operation^  and 
at  the  end  of  three  or  four  hours^  the  mixture  assumes  a 
whitish  appearance^  and  by  continuing  the  heat  the  whole  of 
the  aqueous  part  is  entirely  evaporated^  and  the  mass  reduced 
to  a  perfectly  dry  state.  The  heat  is  now  increased^  and  in  a 
short  time  the  mass  becomes  again  of  a  Uquid  form,  and 
changes  to  a  brownish  color^  which  indicates  that  the  com- 
bination of  the  oil  with  the  alkali  is  effected.  The  fire  is 
then  speedily  withdrawn^  and  the  stirring  is  continued  so 
long  as  any  fear  of  scorching  is  apprehended.  When  this  is 
over^  the  first  part^  or  day's  operation^  is  concluded^  and  the 
pan  may  be  locked  up,  for  the  purpose  of  cooling,  or  for  the 
night,  by  the  excise  officer.  The  second  part  of  the  operation 
consists  in  breaking  up  or  grinding  the  product,  now  in  a 
solid  form,  into  a  state  of  powder.  To  this  add  45  gal- 
lons of  pure  water  (or  slightly  more  or  less,)  and  thoroughly 
agitate  the  mixture  for  about  half  an  hoar.  The  heat  is  then 
applied,  and  the  contents  of  the  pan  raised  to  the  boiling 
point,  and  kept  so  for  about  three  hours,  during  which  time 
the  stirring  and  agitation  must  be  continued.  So  soon  as 
the  evaporation  has  been  carried  to  the  desired  extent,  and 
the  soap  appears  of  a  proper  consistency,  it  is  allowed  to  cool 
gradually.  The  whole  contents  of  the  pan  (no  leys  or  waste 
accruing  from  the  operation,)  while  yet  in  a  liquid  state,  are 
now  put  into  the  ordinary  frames  and  left  to  cool.  The  day 
following,  the  contents  of  the  frame  will  be  found  hard 
enough  for  cutting,  in  the  usual  way ;  and  as  soon  as  cut  up, 
the  soap  is  in  a  fit  state  for  sale  and  use. — [Inr oiled  in  the 
Petty  Bag  Office,  November,  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


[    15     ] 

n  HsNKT  Bkown  and  Thomas  Walksb^  qf  SelUrk,  nuam- 
fmciwren,  for  imprcvemenis  on  wooUem  eaT^Smg-engmtM. — 
[Seakd  20ih  October,  1842.] 

This  inrentioii  consists  chiefly  in  receiving  the  wool  firom  the 
finishing-cylinder  of  a  woollen  carding-engine,  npon  a  travel- 
Eng  endless  band  of  wire  cards,  placed  beneath  the  cylinder, 
and  subtending,  in  a  greater  or  less  d^ree,  firom  a  right 
angle  therewith,  according  as  the  nature  of  the  fibrous  ma- 
torial  may  require. 

The  endless  band  of  wire  cards  is  kept  rigid,  and  distended 
in  breadth,  by  nailing  to  its  under  surface  narrow  strips  c^ 
wood,  of  a  triangular  form,  which  are  also  secured  to  a  piece 
of  doth,  to  keep  them  in  their  proper  positions ;  and  the 
wh<Je  is  enclosed  in  a  long  firame,  with  a  roller  at  each  end, 
fianned  with  suitable  flutes  to  receive  the  strips  of  wood,  as 
the  endless  band  passes  around  them.  The  firame  is  capable 
(^  being  slightly  raised  or  lowered,  to  regulate  the  position  of 
the  endless  band,  as  the  band  should  never  be  in  close  con-> 
tact  with  the  cards  of  the  finishing-cylinder,  but  only  approxi- 
mating thereto ;  and  the  firame  has  also  a  joint  beneath  the 
right-hand  end  of  the  finishing-cylinder,  to  admit  of  raising 
or  lowering  that  part  of  the  endless  band  which  is  opposed 
to  the  cylinder. 

When  the  fibres  of  wool,  that  are  stripped  off  the  finishing- 
cylinder  by  the  teeth  of  the  endless  band,  are  firee  of  the 
cylinder,  they  are  acted  upon  by  a  comb-bar,  which  has  the 
efiect  of  forming  them  into  ''  a  well-defined  continuous  rov- 
ing;:^ this  bar  is  placed  in  an  angular  direction  across  the 
u^per  snifSure  of  the  endless  band,  and  an  oscillating  move- 
ment is  communicated  to  it,  causing  it  to  convey  the  fibres 
from  the  opposite  side  of  the  band  to  the  side  where  they  are 
discharged. 

The  roving,  thus  formed,  is  received  between  two  endless 
hands,  placed  horiiontaUy,  and  nearly  in  a  line  with  the 
iq>per  sor&ce  of  the  endless  band  of  wire  cards ;  but  these 
hands  travel  one-fourth  faster  than  the  latter,  and  have  a 
htcral  movement,  directly  c<mtrary  to  each  other;  by  this 
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means  the  roving  becomes  lengthened  and  compressed^  and  it 
is  then  conveyed  to  the  machinery  by  which  the  remaining 
operations  for  converting  it  into  thread  are  performed. 

Over  the  endless  band  of  wire  cards^  near  the  left-hand 
end  of  the  long  Arame^  before  mentioned^  a  small  roller  is 
mounted^  in  a  horizontal  position^  but  at  an  angle  of  about 
forty-five  degrees  to  the  length  of  the  band ;  and  this  roller 
is  charged  with  emery^  for  the  purpose  of  smoothing^  equal- 
izings and  sharpening  the  teeth  of  the  cards. 

The  patentees  claim^  Firstly, — the  mode  of  applying  an 
endless  belt  of  wire  cards  for  removing  the  wool  from  a  card- 
ing-engine,  as  herein  described ;  that  is,  by  drawing  it  from 
the  cylinder  nearly  at  right  angles  therewith,  for  forming  a 
continuous  roving;  Secondly, — ^the  application  of  a  roller 
charged  with  emery,  placed  at  an  angle  of  forty-five  degrees, 
for  the  purpose  of  preparing  and  sharpening  ,the  teeth  of  the 
wire  cards;  Thirdly, — ^the  application  of  a  comb-bar  for 
forming  a  roving  directly  from  the  fibrous  deposits  con- 
veyed by  the  endless  cards  from  the  finishing  cylinder; 
Fourthly, — ^the  application  of  the  endless  belts,  in  combina- 
tion with  the  other  improvements,  for  compressing  and 
finishing  the  roving. — [Inrolled  in  the  Inrolment  Office, 
April,  1843.] 

To  Benjamin  Brunton  Blackwell,  of  Newcastle-upon- 
Tyne,  Gent.,  and  William  Norris,  of  the  city  of  Exeter, 
civil  engineer,  for  an  improvement  in  coating  iron  nails, 
screws,  nuts,  bolts,  and  other  articles  made  of  iron,  with 
certain  other  metals. — [Sealed  21st  February,  1843.] 

In  coating  iron  with  copper  by  electro-deposition,  it  has  been 
found  that  the  iron  is  liable  to  be  corroded,  and  that  fre- 
quently, either  during  the  operation,  or  afterwards,  an  oxide 
of  iron  is  formed  upon  the  article,  beneath  the  copper  coat- 
ing. To  prevent  the  articles  from  being  thus  injured,  is  the 
object  of  the  present  invention;  which  consists  in  case- 
hardening,  or  coating  with  lead,  or  an  alloy  of  lead,  nails, 
screws,  nuts,  bojts,  and  other  articles,  made  of  iron,  previous 
to  coating  them  with  copper  by  electro-deposition. 
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The  case-hardening  may  be  performed  by  any  of  the  ordi- 
nary methods;  the  mode  adopted  by  the  patentees  consists 
in  removing  from  the  surface  of  the  articles  any  scale  that 
may  adhere  thereto^  and  then  placing  them^  with  some  pa- 
rings of  hoof  or  horn,  or  bone-dust,  in  a  crucible  or  iron  box, 
well  luted,  and  subjecting  them  to  a  red  heat ;  the  articles 
being  removed  as  soon  as  a  very  thin  film  of  case-hardened 
surface  is  obtained. 

The  iron  articles  may  be  coated  with  lead,  or  an  alloy 
thereof,  by  first  cleaning  their  surface,  and  then  dipping 
them  into  the  molten  metal,  in  the  same  manner  as  is  prac- 
tised for  coating  iron  with  tin.  The  alloys  of  lead,  preferred 
by  the  patentees,  are  two  in  number : — ^the  first  is  formed  by 
the  addition,  to  any  given'  quantity  of  lead,  of  from  one-fifth 
to  one-tenth  of  tin ;  and  the  second  consists  of  fifteen  parts 
of  lead,  two  of  tin,  and  one  of  antimony. 

After  receiving  this  first  coating,  the  articles  are  ready  to 
be  placed  in  a  solution  of  copper,  and  in  the  circuit  of  a 
galvanic  battery ;  this  should  be  done  while  the  articles  are 
yet  hot  from  the  first  operation,  and  the  battery  should  be 
kept  at  a  temperature  between  S(P  and  100^  Fahr. 

The  patentees  claim,  as  their  invention,  submitting  iron, 
or  articles  of  iron,  to  a  process  of  being  coated  with  copper, 
by  galvanic  means,  after  such  articles  have  been  case- 
hardened,  or  after  they  have  received  a  coating  of  lead,  or  an 
alloy  of  lead. — \Imrolled  in  the  Inrolment  Office,  August, 
18430 

To  Charles  Low,  of  Robinson' s-row,  Kingsland,  in  the 
county  of  Middlesex,  for  certain  improvements  in  the 
making  or  manufacturing  of  iron  and  steel. — [Sealed  25th 
May,  1844.] 

These  improvements  consist  in  the  use  of  the  following  ma- 
terials in  the  manufacture  of  malleable  iron  and  steel :  viz., 
oxide  of  manganese,  plumbago,  charcoal,  and  nitrate  of  pot- 
ash, soda,  or  lime,  (preference  being  given  to  the  ordinary 
saltpetre  of  commerce). 

The  above  materials  are  mixed  in  the  proportion  of  42  lbs. 
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of  oxide  of  manganese^  8  lbs.  of  plumbago,  14  lbs.  of  wood 
charcoal^  and  2  lbs.  of  saltpetre ;  and  66  lbs.  of  this  mixture 
are  thrown  into  the  blast  furnace  with  each  charge  of  ore 
likely  to  produce  480  lbs.  of  metal.  It  may  be  introduced, 
with  equal  advantage,  into  the  puddling  furnace,  when  the 
pig-iron  is  in  a  fused  state,  by  throwing  a  few  pounds  of  it 
upon  the  surface  of  the  metal,  every  few  minutes,  anA 
thoroughly  incorporating  it  therewith,  by  stirring,  until  the 
66  lbs.  have  been  used,  or  until  the  metal  begins  to  thicken, 
or  "  come  to  nature :''  it  is  then  balled,  &c.,  as  usual.  The 
mixture  may  also  be  employed,  in  like  proportions,  for  im- 
proving the  quality  of  iron  in  the  cupola  or  other  furnace 
used  by  founders. 

Another  part  of  this  invention  consists  in  the  application 
of  the  mixture  to  the  manufacture  of  cast-steel  from  malleable 
iron,  which  has  been  made  by  the  above  processes.  For  this 
purpose,  2  or  8  lbs.  of  the  mixture  are  added  to  every  30  lbs. 
of  steel,  when  in  the  melting  pots,  during  its  conversion  into 
cast-steel.  Or  the  object  may  be  more  immediately  effected 
by  adding  the  ingredients  (in  the  same  relative  proportions 
as  for  steel)  to  the  malleable  iron,  made  as  above ;  and  then 
the  application  of  a  moderate  heat  will  fuse  the  iron  in  contact 
with  the  mixture,  and  immediately  convert  it  into  cast-steel. 

The  mixture  should  be  ground  previous  to  use ;  for  the 
puddling  furnace,  it  should  be  brought  to  a  moderately  fine 
powder,  and  the  patentee  prefers  to  introduce  it  at  the  top  of 
the  furnace,  through  a  hopper  or  tube,  which  will  spread  it 
more  evenly  than  if  distributed  by  hand  through  the  fur- 
nace-door ;  for  the  blast  furnace  and  cupola,  the  powder  may 
be  in  a  coarser  state. 

The  patentee  says,  "  I  do  not  claim  the  exact  proportions 
above  described,  as  they  must  somewhat  vary  for  different 
qualities  of  iron  ore  and  iron,  or  of  the  ingredients  them- 
selves ;  nor  do  I  claim  the  use  of  any  of  the  aforesaid  ingre- 
dients separately^as  they  may  have  been  made  use  of  before ; 
but  I  claim  the  use  of  them  collectively,  in  the  manufacture 
of  iron  or  steel,  either  in  the  blast  furnace,  puddling  furnace, 
cupola,  or  other  fiimace,  or  in  the  melting  pot. — [Inr oiled 
in  tlie  Inralment  Office,  November^  1844.] 


[    19    ] 

To  Gexekal  George  Wilson^  of  Cross-gireet,  Islington,  in 
the  county  of  Middlesex^  machmUi,  for  certain  improve^ 
wunls  in  the  conttruction  of  chimneys  and  flmes,  and  in 
fiamaces,  staves,  grates,  or  fire-places,  generdUy. — [Sealed 
24lh  July,  1844.] 

This  inTentioii  is  divided  into  two  parts ;  consisting,  firstly^ 
in  improvements  in  fomaces,  stoves,  gi^tes,  or  fire-places ; 
and,  secondly,  in  improvements  in  chimneys  and  flaes. 

In  Plate  m.,  fig.  1,  represents,  in  perspective,  a  stove, 
of  tbe  r^fister  or  ordinary  constroction,  with  the  first  part  of 
tins  inventi<Hi  applied  thereto,  a,  is  the  grate ;  b,  b,  the  fire- 
bars ;  e,  c,  the  sides  or  wings  of  the  stove ;  and  d,  the  hearth, 
fy  e,  is  an  upright  tnbolar  metal  passage,  set  in  an  aperture 
or  cavity  at  the  hack  of  the  fire-bars,  and  secured  to  the  fire- 
|daee  hy  passing  boHs  or  screws  throng^  its  wings  e*,  e*, 
Tbe  passage  e,  is  perforated  with  holes,  three-eighths  of  an  inch 
in  diameter,  and  aboat  two  inches  apart ;  its  transverse  sec- 
tion may  either  be  circular,  elliptical,  or  of  any  polygonal 
figure;  and  it  maybe  made  tapering,  or  of  the  same  diameter 
thronghont.  Its  upper  end  stands  three  or  four  inches  above 
the  level  of  the  top  bar  of  the  grate,  and  its  lower  end  is  level 
with,  CfT  a  few  inches  below,  the  level  of  the  fire-bars  b,b;f, 
is  a  funnel-shaped  passage,  fixed  in  the  opening  or  breast  of 
the  chimney-fine,  and  ascending  to  the  throat  of  the  flue, 
where  it  becomes  contracted,  as  seen  at  g,  g,  and  then  termi- 
nates in  the  enlarged  cylindrical  portion  h.  Fig.  2,  is  a  plan 
view  of  the  fire-bars  b,  b. 

The  acti<Hi  of  the  improved  grate  is  as  follows : — Fire 
being  kindled  in  the  grate,  in  the  usual  manner,  the  requisite 
supply  of  atmospheric  air,  to  maintain  combustion,  passes 
between  the  firont  bars  and  fire-bars ;  the  lower  end  of  the 
passage  e,  being  open  to  the  outer  air,  a  supply  of  air 
is  also  furnished  to  the  fuel  through  the  apertures  in  the 
passage,  and  at  the  same  time  an  upward  current  of  air,  of 
considersd>le  velocity,  is  established  through  the  passage  e ; 
the  smoke,  heated  air,  and  gases,  pass  upwards  into  the 
mouth  of  the  funnel  f,  and  thence   proceed  through   the 
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contracted  part  ff,  and  cylindrical  portion  h,  into  the  chimney- 
thaft. 

Fig.  3,  is  a  modification  of  the  passage  e,  fig.  1 ;  this  is 
shewn  as  an  example  of  the  means  of  preserving  the  same 
principle  of  action  in  cases  where  it  may  be  judged  necessary 
to  vary  the  ornamental  character  of  the  passage  e,  to  harmo- 
nise with  the  stove  to  which  it  is  applied.  In  this  modifi- 
cation^ the  passage  e,  is  cylindrical,  but  at  the  point  i,  near 
the  lower  extremity,  it  is  gradually  contracted  to  about  two- 
thirds  of  the  diameter  of  the  upper  portion;  the  lower  part 
gradually  widens  again  below  the  point  i,  so  as  to  form  a 
funnel-shaped  continuation  of  the  upper  portion  of  the  pas- 
sage e.  The  passage  consists  of  two  pieces,  (whether  the  pas- 
sage be  circular,  as  in  the  present  case,  or  of  any  other  figure  in 
its  transverse  section),  bolted  together  at  their  sides  c*,  6*. 
One  half  of  the  tubular  passage,  when  thus  made,  projects 
into  the  fire-grate,  so  as  to  be  surrounded  by  the  burning 
fuel,  whilst  the  other  half  is  contained  in  a  cavity,  formed  for 
its  reception,  in  the  back  of  the  chimney  or  stove. 

The  second  part  of  this  invention  is  represented  at  figs.  4, 
5,  and  6.  Fig.  4,  is  a  sectional  perspective  view  of  an  upper 
or  attic-chamber  fire-place,  with  the  lower  portion  of  its 
chimney-flue,  a,  is  the  fire-place ;  i,  by  the  curved,  or  con- 
verging sides  of  the  same,  which  become  gradually  closer, 
until  they  arrive  at  the  point  c,  where  the  metal  tubular 
passage/,  having  a  contracted  neck^,  is  set.  The  passage/ 
forms  the  base  of  the  chimney-flue  d,  which,  in  order  to  im- 
prove its  action,  is  made  somewhat  larger  in  diameter  at  its 
upper  extremity  c,  than  at  its  lower  extremity.  Fig.  5,  re- 
presents the  application  of  the  passage/  as  a  ventilating  appa- 
ratus between  the  inner  and  outer  sides  of  a  building,  or  be- 
tween two  contiguous  apartments.  Fig.  6,  shews  the  mode 
of  applying  the  passage  /  to  the  chimney  shafts  of  steam 
boiler  furnaces  and  similar  erections. 

The  patentee  claims,  as  his  invention,  '^  the  several  construc- 
tions of  mechanical  parts,  as  regards  their  combination 
with  each  other,  and  the  application  of  the  same  to  the 
purposes  of  improving  the  construction  of  chimneys  and 
flues,  and   in  furaaces,  stoves,  grates,   and  fire-places,   by 
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increasmg  and  fiacilitatiiig  the  practical  action,  and  the  general 
effect  of  combustion,  and  of  heating,  in  such,  and'  by  means 
of  such  said  constructions ;  and  this  as  I  have  herein  set 
forth,  described,  and  specified  them/^ — [InroUed  in  the  Rolls 
Chapel  Office,  Jamuxry,  1845.] 


To  WuxiAM  Craig,  engineer,  Egbert  Jaryie,  rope-maker, 
and  James  Jaryie,  rope-maker,  all  of  Glasgow,  in  the 
kingdom  of  Scotland,  for  their  invention  of  certain  im- 
provemenis  in  machinery  for  preparing  and  spinning 
hemp,  flax,  wool,  and  other  fibrous  materials. — [Sealed 
11th  August,  1841.] 

This  invention  consists  in  an  improved  arrangement  and  ap- 
pUcation  of  certain  machinery  for  the  preparing  and  spinning 
of  hemp,  flax,  or  other  fibrous  substances,  into  threads  or 
yams,  for  the  purpose  of  superseding  manual  labour,  and  of 
greatly  improving  the  quality  and  also  increasing  the  quantity 
of  production  (at  a  comparatively  trifling  expense)  over  any 
other  mode  of  operating  that  has  yet  been  brought  before  the 
pubUc. 

In  prior  attempts  at  improving  the  machinery  for  spinning 
rope-yam  or  threads,  the  object  appears  to  have  been,  to  spin 
the  yams  for  ropes  or  twines  upon  machines  fixed  in  their 
places ;  putting  the  materials  through  a  series  of  comphcated 
Operations;  and  winding  the  yam  upon  bobbins,  by  spindle 
and  %-firames,  or  into  revolving  cans :  by  either  of  which  pro- 
cesses the  fibres  of  the  hemp  or  flax  are  severely  injured ;  being 
broken  and  deranged  by  the  centrifugal  motion  of  the  spindle 
or  can,  and  thereby  giving  a  rough  bristly  surface  to  the  yam, 
which  no  subsequent  attention  can  obviate.  By  such  methods 
a  great  loss  is  produced,  through  breakage  and  the  flying  off  of 
the  loose  fibres ;  but  by  the  present  improvement  that  ma- 
chinery is  done  away  with,  and  the  spinning  is  effected  direct 
from  the  gilling  or  drawing-head,  common  to  machinery  for 
preparing  hemp  and  flax,  and  the  sUver  or  thread  is  then 
taken  down  and  along  the  common  walk  or  rails,  and  spun  or 
twisted  upon  the  stretch.     The  twist  being  thus  given,  as  the 
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yam  comes  from  the  delivering-rollers,  the  fibres  are  bo  run 
into  one  another  that  the  yam  is  kept  equal  throughout^  and 
perfectly  smooth  on  the  surface^  and  that  solidity  produced 
which  is  so  indispensably  necessary  to  well-spun  rope-yam. 

In  Plate  III.^  fig.  1^  represents  a  partial  side  elevation  of 
the  common  drawing-head  or  gilling  machine  a^  a^  for  draw- 
ing hemp^  flax^  and  other  fibrous  substances^  (so  far  as  it  is 
considered  necessary  to  exhibit  the  application  of  the  inven- 
tion,) with  the  row  of  gill-teeth  h,  in  action  upon  the  fibres 
conducted  from  the  cans  i,  2,  3,  to  the  delivering-rollers,  at  b. 

Fig.  2,  is  a  horizontal  or  bird^s-eye  view  of  the  delivering 
parts  of  the  same  machine,  shewing  the  delivering-rollers  and 
tube  through  which  the  hemp  or  flax,  or  other  fibrous  ma- 
terial, passes,  just  before  receiving  the  twist.  As  this  machine 
is  so  well  known,  it  will  be  unnecessary  to  describe  it  further. 

Fig.  3,  represents  a  side  elevation  of  a  twisting-machine 
E;  E,  which  is  somewhat  similar  to  the  common  hauling-out 
or  forming-machine,  used  by  rope-makers,  for  the  purpose  of 
stranding  and  laying  the  ropes,  after  the  yarn  has  been  spun, 
either  by  the  hand  or  by  machinery. 

Fig.  4,  is  a  bird's  eye  or  top  view  of  part  of  the  twisting- 
machine,  shewing  the  different  spindles  or  hooks  in  action 
upon  the  yam,  as  delivered  from  the  second  drawing  or  gill- 
ing-machine,  at  a.  After  the  hemp  or  flax,  &c.,  has  imder- 
gone,  in  the  usual  way,  the  process  of  spreading  and  first 
drawing,  it  is  taken  in  cans  to  the  second  drawing-head  or 
roving-head,  as  it  may  be  called.  This  roving-head,  (see  fig, 
1,)  is^  according  to  the  present  invention,  to  be  placed  at  one 
end  of  a  common  rope-maker's  walk  or  line  of  rails,  with  the 
cans,  as  seen  in  the  drawing,  at  i^  2,  3,  &c. ;  and  the  material 
to  be  operated  upon  is  divided  into  as  many  threads  or 
strands  as  may  be  thought  most  suitable  for  the  width  of  the 
machine,  and  quality  of  yam  to  be  spun.  In  the  present, 
eight  is  the  number  used.  These  eight  strands  or  threads, 
having  passed  through  this  machine^  and  the  fibres  straight- 
ened and  smoothed  by  the  gills  or  needles,  at  h,  are  carried 
through  betwixt  the  delivering-rollers  or  balls  and  the  tube 
K ;  they  are  then  attached  to  the  hooks  a,  fl,  a,  of  the  twist- 
ing-machine.    This  machine  is  placed  on  the  rails  d,  by  and 
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as  the  motion  of  these  two  machines  (the  drawing  and  twist* 
ing)  is  dependent  on  one  another,  they  move  or  stop  simul- 
taneously. The  twisting-machine  traverses  down  the  railway 
at  a  speed  exactly  proportionate  to  the  delivery  of  the  threads 
or  yam,  at  the  drawing-head,  so  as  to  give  the  requisite  de- 
gree of  tension  to  the  jsm  during  the  process  of  twisting. 
Hie  twisting  motion  of  the  travelling-machine  is  produced 
by  a  continuous  band  or  rope  l,  passing  over  the  ^'  gabV- 
wheel  M,  and  anti-firiction  pulleys  n,  n,  and  running  the 
whole  length  of  the  walk  or  rails,  in  the  usual  way ;  the  down- 
ward  or  traveramg  motion  is  produced  and  regulated  by  the 
friction-wheels  p,  p,  on  the  rails. 

When  the  twisting  or  travelling  machine  e,  e,  has  reached 
the  extreme  lengdi  of  the  stretch,  at  the  other  end  of  th6 
walk  or  raih^  the  eight  threads  spun  are  now  detached  from 
it,  and  laid  ande :  another  drawing  head  may  be  here  placed, 
exactly  similar  to  the  one  described  as  at  work  at  a,  a  ;  so 
that,  by  having  hooks  at  both  ends  of  the  twisting  machine, 
and  reversing  the  motion  of  the  twist,  it  can  be  made  to  spin 
and  twist  both  up  and  down  the  walk,  at  pleasure,  and  thus 
save  the  time  it  would  occupy  in  returning  empty  or  disen- 
gaged to  the  head  of  the  walk,  after  having  spun  down  one 
stretch. 

The  patentees  claim,  Firsdy, — ^the  arrangement  and  ap-^ 
plication  of  the  machines,  before  described,  as  applied  to  the 
principle  of  spinning  and  twisting,  upon  the  stretch,  all  sorts 
of  rope-yam,  threads,  and  twines,  dhrect  horn  the  drawing- 
head  or  gilling-head,  along  the  common  rope  walk  and  rails, 
as  delineated  and  described ;  whatever  may  be  the  primary 
movement  for  setting  them  in  action,  whether  by  belts,  bands, 
or  wheels ;  and  Secondly, — ^the  application  of  that  mode  of 
traversing  the  twisting  machine,  which  is  done  altogether  by 
the  friction  of  the  wheels  upon  the  rails ;  dispensing  with  the 
fixed  ground  rope.  This  could  be  done  by  toothed  rails  and 
pinions  also,  but  the  patentees  prefer  the  friction,  which 
admits  of  a  little  yielding  on  its  part,  as  it  is  desirable  on 
account  of  the  natural  elasticity  of  the  yam  during  the  process 
ci  spinning.  [InroUed  in  the  Petty  Bag  Office,  February, 
1842.] 

Spedficatioii  drawn  by  Messrs.  Newton  and  Son. 
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To  Joseph  Robinson^  of  Old  Jeurry,  in  the  city  of  London^ 
solicitor^  for  an  invention  of  certain  improvements  in  the 
construction  and  mode  of  working  engines  by  the  agency 
of  air  or  gases^for  obtaining  or  producing  motive  power, — 
being  a  communication, — [Sealed  5tli  December,  1843.] 

This  invention  consists  of  an  improved  inflammable  gas  or 
vapour  engine,  whereby  power  is  obtained  by  the  expansion 
consequent  upon  the  combustion  of  the  vapour  of  spirits  of 
turpentine,  or  of  other  evaporable  inflammable  liquid,  or  of 
gas,  or  vapour,  or  gas  and  vapour  combined,  obtained  from  im- 
distilled  turpentine,  or  from  resin,  or  such  other  substances 
as  will  produce  inflammable  vapour,  carburetted  hydrogen,  or 
other  inflammable  air,  by  the  aid  of  atmospheric  air,  within  a 
cylinder  similar  to  that  used  in  the  steam-engine. 

In  Plate  11.,  fig.  1,  is  a  perspective  view  of  the  improved 
machine ;  and  fig.  2,  is  an  elevation  of  that  side  not  shewn 
in  fig.  1.  The  other  figures  shew,  in  detail,  certain  parts,  to 
be  hereafter  fully  explained,  a,  is  the  main  cylinder,  which 
is  similar  to  that  of  the  double-acting  steam-engine ;  b,  is  a 
reservoir,  which  is  to  contain  the  spirits  of  turpentine,  naphtha, 
or  evaporable  liquid  the  vapour  of  which  is  combustible ;  but 
this  reservoir  will  not  be  used  when  the  inflammable  gases 
are  employed,  as  the  resin  or  other  substances  from  which 
this  gas  is  obtained,  will  require  a  vessel  to  which  a  higher 
degree  of  heat  maybe  applied  than  is  necessary  for  the  simple 
evaporation  of  liquids,  as  is  well  imderstood. 

The  inventor  remarks,  that  it  is  his  intention  in  general  to 
use  liquids  of  the  above  description,  instead  of  carburetted 
hydrogen,  although  this  latter  may  be  substituted,  wherever 
there  are  gas  works,  by  a  slight  change  in  the  generating  ap- 
paratus, in  combination  with  the  other  improvements  in  the 
engine.  But,  by  the  employment  of  the  kind  of  liquids  herein 
designated,  the  engine  may  be  applied  to  purposes  of  loco- 
motion, and  may  be  used  also  in  other  situations  where  the 
gaseous  hydrocarburets  are  not  readily  obtainable.  In  de- 
scribing his  engine  the  inventor  has,  therefore,  supposed  the 
apparatus  for  generating  the  inflammable  vapours  to  constitute 
a  component  part  of  it. 


BMM9onfs,for  ImpU.mAir  or  Gat  Engimes.        25 

c^  ifi  the  Tapour-genontor^  retcnt,  or  evapontmg  Tessei^  into 
wbkik  m  portkm  of  the  liquid  contained  in  b^  is  to  be  admitted, 
duoa^  the  connerting  tabe  d,  which  is  goTemed  by  m  cock, 
as  seen  in  fig.  2.  Hie  retort  c,  is  shewn  in  figs.  1^  and  6, 
as  having  tabular  <^aiing6  throng  it,  to  increase  its  snrfiicev 
and  is  ouTOonded  by  m  case  s,  e,  bo  as  to  leave  a  space  be- 
tween the  two  {or  the  pass^e  of  heated  air  {or  warming  the 
retort,  r,  is  m  small  furnace  lamp  or  other  heating  apparatus, 
whidi  is  placed  under  the  centre  of  the  retort,  where  the 
outer  caae  s,  is  perfosated,  to  admit  the  heat  directly  to  the 
bottom  of  the  retort.  Tim  heating  apparatus,  although  ne- 
rrnisiy  in  tlie  ccnnmencement  (^  the  acticm  ot  the  machine, 
maj  be  dispensed  with  afterwards,  by  allowing  the  heated 
air  diadiaiged  fixun  the  q^der  to  be  brought  into  contact 
with  die  retort^  in  m  Tnanner  to  be  {unesently  described ;  or 
the  retort  waj  be  placed  in  omtact  with,  or  so  near  to  the 
main  ej^linder,  that  the  heat  radiating  there&om  will  be  com- 
municated to  the  retort,  g,  is  m  Talve-box  connected  with 
tlie  cylinder  a,  so  as  to  gire  a  supply  o[  the  combustible  gas 
or  Tapour,  and  of  atmoq>heric  air,  at  each  end  of  the  cylinder 
ahenoat^,  in  the  same  mannfr  in  which  steam  is  ordinarily 
gyppHrf  to  the  cylinder  of  m  steam-engine.  Sliding  <^  other 
Talvi^  constructed  in  known  modes,  may  be  used  in  gOTem- 
ing  this  supj^,  and  as  these  are  well  known,  they  do  not 
reijuire  to  be  described;  but  a  description  of  the  revolving 
cylindrical  Falve,  shewn  in  die  drawing,  may  be  necessary, 
£pom  its  peculiar  constrocticm. 

The  interior  of  the  valve-box  g,  shewn  detached  at  fig.  5, 
is  made  truly  ci^indricai,  and  into  it  is  fitted  a  cylindrical 
tube  B^  fig.  3,  which  is  to  revolve  within  the  box.  i,  is  a 
bevil-wfaeel  <mi  its  shaft,  whidi  is  driven  by  gearing  connected 
wadi  Ac  shaft  ol  the  %-wheel  jr.  The  tube  h,  is  closed  at 
its  ends,  and  its  interior  is  divided  into  three  chambers  by 
partatioaiB,  shewn  by  the  dotted  lines  a,  a.  In  the  middle 
chamber  A,  are  two  c^ieningB,  shewn  at  c,  c,  and  in  each  of 
tlie  end  chambers  iheie  are  likewise  two  openings  d,  d,  and 
e,  e.  The  tube  h,  is  r^resented  in  such  a  position  as  to 
dbew  about  one  half  of  each  of  these  openings,  k,  fig.  4,  is 
m  ckaniber  on  the  under  side ;  and  i^  fig.  5,  one  on  the  upper 
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side  of  the  valve-box.  M,  figs.  1,  and  6,  is  a  tube,  famished 
with  a  cock,  and  forming  a  communication  between  the  retort 
and  the  lower  chamber  k,  for  the  passage  of  the  vapour  and 
air  from  the  retort.  From  the  chamber  k,  there  are  two 
small  openings  c^,  c^,  fig.  4,  corresponding  with  those  marked 
c,  c,  in  fig.  3.  The  interior  of  this  chamber  is  shewn  at  k, 
fig.  4;  in  the  upper  chamber  l,  there  is  a  partition  dividing 
it  into  two  parts,  as  shewn  at^  fig.  5,  and  on  each  side  of 
this  partition  there  are  two  openings,  one  of  which,  in  each 
division,  is  represented  by  dotted  lines.  These  are  covered 
by  clapper  valves,  which  close  by  their  own  gravity.  These 
openings,  like  those  in  the  lower  chamber  k,  correspond  with 
the  openings  c,  c,  in  fig.  1 ;  the  others,  marked^,  g,  lead  into 
the  air-passages,  opening  into  the  two  ends  of  the  cylinder,  in 
the  same  manner  with  steam-ways.     The  openings  d,  d,  and 

c,  e,  in  fig.  3,  are  exhaust  openings ;  c,  c,  admitting  the  resi- 
duary contents  of  the  cylinder  to  pass  alternately  from  the 
ends  of  the  cylinder  into  the  chambers  between  the  partitions 
a,  a,  and  the  ends  of  the  revolving  tube  h.  The  tubes  n,  n, 
fig.  1,  are  exhaust  tubes,  leading  from  the  exhaust  openings 

d,  dy  into  the  space  which  surrounds  the  retort.  The  air  and 
vapour  resulting  from  the  combustion  of  the  inflammable 
compound  within  the  cylinder  is  highly  heated,  and  as  it 
passes  through  the  above-named  space,  it  will  communicate 
sufficient  heat  to  the  retort  to  evaporate  the  liquid  admitted 
into  it  from  the  reservoir  b  ;  thus  rendering  the  further  use  of 
the  furnace  or  lamp  f,  unnecessary. 

It  has  been  already  mentioned,  that  the  heating  of  the  retort, 
after  the  engine  is  at  work,  may  be  effected  by  placing  it  in 
contact  with  the  cylinder.  When  this  is  done,  the  shape  of 
the  retort  must  be  so  altered  as  to  adapt  it  to  this  situation  : 
its  nature  and  operation  will  not  be  otherwise  changed.  The 
partition  f^  in  the  upper  valve  chamber,  and  the  clapper 
valves,  which  close  the  openings  in  the  chambers,  serve  to 
prevent  the  explosion  or  combustion  of  the  inflammable  com- 
pound in  one  end  of  the  cylinder,  from  extending  beyond  the 
partition ;  and  immediately  after  such  explosion  has  taken 
place,  the  revolving-valve  cylinder  h,  will  have  passed  roimd, 
so  as  to  cut  off  all  communication  with  the  opposite  end  of 
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the  cylinder,  o,  fig.  2,  is  an  escape  tube,  leading  from  the 
upper  part  of  the  space  which  surrounds  the  retort,  into  a 
flue  or  elsewhere,  for  conducting  off  the  heated  air  and  vapour 
after  they  have  performed  their  office. 

The  manner  of  supplying  the  atmospheric  air,  which  must 
be  made  to  commingle  with  the  gas  or  vapour,  is  described  as 
follows : — F,  is  the  cylinder  of  a  pump,  which  is  intended  to 
force  atmospheric  air  into  the  retort.  This  pump  is  double- 
acting,  having  a  valve  in  each  end  for  the  admission  of  air, 
and  being  in  other  respects  constructed  in  a  manner  resembling 
that  of  many  blowing-machines.  The  air  from  this  pump 
passes  through  a  trunk  q,  fig.  2 ;  r,  is  an  air  tube,  leading 
from  the  trunk  q,  into  the  retort.  Within  the  retort  there 
may  be  an  agitator,  made  to  revolve  by  motion  communicated 
to  it  from  the  ciurrent  of  air  entering  the  retort,  and  acting 
upon  its  wings,  in  a  manner  well  known,  for  the  purpose  of 
intimately  mixing  the  air  and  vapour ;  or  the  air  may  be 
made  to  enter  the  retort  through  numerous  small  openings, 
for  the  same  purpose.  As  the  pressure  of  the  air  is  to  be 
nicely  r^ulated,  an  air  regulator  s,  is  placed  upon  the  air- 
trunk,  its  sides  being  formed  of  leather,  or  other  elastic 
material ;  or  it  may  be  otherwise  constructed  in  any  of  the 
well-known  modes  of  forming  such  regulators ;  in  the  top  of 
it  there  is  a  valve,  through  which  the  air  escapes  when  the 
pressure  becomes  too  great,  t,  is  an  air  tube,  leading  from 
the  air-trunk  directly  into  the  lower  chamber  k,  of  the  valve- 
box.  The  air  from  the  pump  f,  may  be  made  to  pass  through 
either,  or,  in  part,  through  both  of  the  tubes  r,  and  t  ;  the 
openings  into  these  tubes  may  be  regulated  by  a  revolving 
valve,  or  conical  key,  like  that  of  a  cock  within  the  trunk  q, 
of  which  valve  u,  at  the  outer  end  of  the  said  trunk,  repre- 
sents the  handle ;  and  by  turning  this  handle  one  or  other  of 
the  tubes  may  be  closed,  or  they  may  both  be  left  partially 
open. 

The  quantity  of  atmospheric  air  entering  the  retort  may  thus 
be  governed,  or  a  portion  of  it  may  be  carried  immediately 
into  the  valve-box,  should  it  be  desired  to  mix  a  larger  quan- 
tity thereof  than  usual  with  the  vapour.  Fig.  6,  is  a  vertical 
section  from  front  to  back,  through  a  part  of  the  machine  in 
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the  line  *,  *,  of  fig.  2,  shewing  the  manner  in  which  the  air- 
tubes  R,  and  T,  enter  the  retort,  and  the  valve-box,  and  con- 
vey the  air  from  the  trunk  q,  into  them.  The  piston  of  the 
main  cylinder  may  be  made  solid,  and  of  metal ;  it  is  preferred, 
however,  to  be  on  the  expanding  principle. 

The  method  of  communicating  motion  to  the  fly-wheel, 
and  to  the  air-pump,  is  described  as  follows : — ^The  piston-rod 
V,  is  connected  by  a  joint  to  a  vibrating  arm,  lever,  or  bar, 
w,  which  is  at  its  lower  end  jointed  to  the  vibrating  rod  x. 
To  the  arm  or  lever  w,  the  piston-rod  y,  of  the  air-pump 
is  also  connected,  and  from  the  upper  end  of  the  lever  or 
arm  w,  the  connecting  rod  or  shackle  z,  extends  to  the 
crank  a^,  on  the  fly-wheel  shaft.  The  vibrating  arm,  or 
lever  w,  is  supported  in  its  place  by  the  pendent  rods  b^, 
which  also  preserve  the  parallelism  of  the  piston  rods  v,  and  y. 
The  direction  of  the  engine  may  be  reversed  by  means  of  a 
clutch,  throwing  either  of  the  wheels  i,  or  i^,  fig.  1,  into  gear 
with  the  wheel  A. 

In  the  various  explosive  or  gas-engines  which  have  been 
heretofore  constructed,  one  of  the  greatest  diflSculties  expe- 
rienced in  their  management  has  been  to  obtain  absolute 
certainty  in  igniting  the  explosive  mixture ;  and  without  this 
such  engines  must  be  valueless.  It  has  been  usually  attempted 
to  effect  this  by  drawing  a  portion  of  the  flame  into  openings 
leading  into  the  cylinder ;  but  the  result  is,  in  this  case,  ex- 
tremely uncertain,  and  that  more  especially  when  the  inflam- 
mable vapours  are  used ;  the  quantity  of  air  drawn  in  with 
the  flame  appearing  manifestly  to  interfere  with  the  pro- 
duction of  the  intended  combustion. 

By  the  combined  use  of  the  air-pump  and  air-regulator, 
and  of  the  cocks  which  govern  the  admission  of  atmospheric 
air  into  the  retort,  or  into  the  valve-box,  and  of  those  which 
govern  the  admission  of  the  inflammable  Uquid  into  the 
retort,  and  the  admission  of  the  mixed  air  and  vapour  into 
the  valve-box,  the  quantity  of  each  may  be  adjusted,  and  the 
pressure  within  the  cylinder  regulated :  this  pressure  is  but 
slightly  to  exceed  that  of  the  atmosphere. 

At  each  end  of  the  cylinder  there  are  openings,  governed 
by  valves,  through  which   openings  the  ignition  is  to  be 


RobmMovifSjfor  ImpU.  in  Ait  or  Gas  Engine$.        29 

^Escted,  and  opposite  to^  and  nearly  in  contact  with^  them  k 
the  flame  of  a  boming  hunp.  The  valves  which  close  these 
c^>ening8  are  removed  a  little  zSt/ee  the  oank  has  passed  its 
dead  ceatre,  toy  when  the  piston  has  made  about  one-dghth 
of  its  stroke^  and  the  cyhndrarhas^  therefore^  abont  one-eighth 
(^  its  capacity  filled  with  the  aeriform  gaseous  compound : 
there  being  then  a  sli^t  eicess  (tf  pressure  above  that  of  the 
external  air^  there  will  be  a  momentary  jet  (^  the  ignitable 
mixture  outwards,  and  as  the  supply  is  at  that  instant  cut 
ofl^  and  the  piston  is  travelling  onwards^  there  will  be  an  im- 
mediate draught  inwards ;  as  this  is  taking  place  the  igniticm 
win  be  effected  with  certainty^  and  the  valve  will  then  be 

The  ignition  openmgs  are  seen  at  t,  t,  fig.  2;  the  drcolar 
boxes^  in  which  they  are  made^  lead  immediately  into  the 
cylinder^  and  as  the  piston  passes  backwards  and  forwards 
it  toudies  a  projecting  piece  or  pin^  which  opens  the 
valve  at  die  proper  time^  or  the  valve  may  be  opened  by  its 
own  gravity^  or  by  a  slight  springs  and  closed  by  the  expan- 
sion consequent  on  the  firing;  the  firing  not  taking  place 
until  the  diange  of  action  is  produced  by  cutting  off  the 
supply. 

lillben^  in  the  construction  of  this  engine,  the  retort  is  placed 
in  contact  with,  or  close  to^  the  cylinder,  the  eyhndrar  is  warmed 
therdiy  suffidoitly  to  prevent  a  condensation  of  the  vi^xmr 
in  setting  the  engine  at  w(Hrk.  If  the  retort  is  not  thus 
jdaced,  the  eylindor  must  be  warmed  by  other  means. 

To  prevent  the  main  eyUnder  from  becoming  too  highly 
heated,  the  inventor  proposes  to  enclose  the  cylinder  and  its 
immediate  appendages  in  a  case,  through  which  cold  air  mxj 
be  blown^  by  means  of  a  rotatory  fan  or  other  blowing  appa- 
ratus, which  may  be  worked  by  the  engine  in  any  conve- 
nient manner. 

The  patentee  claims  the  combination  and  arrangranent  of 
the  air-pump,  the  reservoir,  the  retort,  the  air  r^;ulator, 
the  cocks  which  govern  the  admission  of  atmospheric  air  into 
the  valve-box,  and  their  immediate  appendages,  as  above  de- 
smbed;  by  which  arrangement  the  inflammable  vapour  Cft 
gas  mi^  be  supplied  in  r^;ulated  proportions,  and  a  pressnie 
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produced  within  the  cylinder,  slightly  exceeding  that  of  the 
atmosphere,  at  the  moment  of  opening  one  of  the  ignition 
orifices,  which  outward  pressure  is  to  be  immediately  suc- 
ceeded by  a  draught  inwards ;  this  being  effected  in  the  man- 
ner and  for  the  purpose  above  described. 

He  also  claims  the  manner  set  forth  of  heating  the  retort 
by  placing  it  in  contact  with  the  cylinder,  and  thus  using  the 
heat  radiated  therefrom  for  this  purpose,  or  of  employing  the 
heated  air  which  escapes  through  the  eduction  tubes,  so  as  to 
render  such  air  effective  in  heating  the  retort,  and  thereby  of 
converting  the  combustible  fluid  employed  into  vapour;  or 
of  employing  such  heated  air  in  combination  with  the  heat  ra- 
diated from  the  cylinder. —  [Inr oiled  in  the  Rolls  Chapel 
Office,  June,  1844.] 


To  George  Wilson,  of  St.  Martin^ s-courty  St.  Martin^s^ 
lane,  in  the  county  of  Middlesex,  stationer,  for  improve- 
ments in  the  cutting  of  paper  for  the  manufacture  of 
envelopes,  and  for  other  purposes. — [Sealed  19th  June, 
1844.] 

In  the  ordinary  mode  of  manufacturing  envelopes,  the  web 
of  machine-made  paper  is  cut  or  divided  longitudinally,  and 
then  by  transverse  cuts,  at  right  angles  to  the  former,  it  is 
formed  into  sheets,  which  are  subdivided  into  pieces  of  the 
required  size  for  each  envelope ;  but  as  the  sheets  are  rect- 
angular, considerable  waste  occurs  in  cutting  out  the  enve- 
lopes. To  prevent  this  waste  is  the  object  of  the  present 
invention,  which  consists  in  making  the  transverse  cuts  in  a 
diagonal  direction  across  the  web,  instead  of  at  right  angles 
to  the  longitudinal  cuts  ;  the  angle  at  which  the  trans- 
verse cuts  are  made  being  varied  according  to  the  required 
size  or  figure  of  the  envelope. 

In  Plate  III.,  fig.  1,  represents  a  portion  of  a  web  of 
machine-made  paper,  to  illustrate  the  patentee's  mode  of 
cutting  it  into  sheets ;  a,  a,  being  the  longitudinal  cuts ;  and 
b,  b,  the  transverse  cuts,  which  cross  the  web  in  a  diagonal 
direction.  Fig.  2,  is  a  separate  view  of  one  of  the  sheets ; 
the  dotted  lines  indicating  the  manner  in  which  it  is  cut 
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into  nine  pieces^  each  suitable  for  malring  one  envelope. 
Fig.  3^  shows  the  mode  of  catting  the  same  number  of  pieces 
from  a  rectangular  sheet  of  piq>er^  which  is  attended  with 
waste,  as  the  pieces  c,  c,  are  of  no  use. 

The  patentee  claims  "  the  cutting  paper  for  the  manufac- 
ture  of  envelopes^  whereby  the  sheets  are  cut  with  diagonal 
ends,  as  herein  described ;  and  whereby  much  of  the  loss  here- 
tofore  consequent  on  catting  sheets  into  rectangular  figures, 
and  then  cutting  such  sheets  into  envelopes,  is  avoided.'^ — 
\Imrolled  m  the  Inrolment  Office,  December,  1844.] 


To  Andrew  Kubtz,  of  Liverpool,  in  the  county  of  LancaS' 
ter,  manufacturing  chemist ,  for  certain  improvements  in 
apparatus  to  be  employed  for  drying,  evaporating,  dis- 
tilling,  torrefying,  and  calcining. — [Scaled  14th  February, 
1844.] 

This  invention  of  improvements  in  apparatus  to  be  employed 
for  evaporating,  distilling,  torrefying,  and  calcining,  consists 
in  the  application  and  employment  of  metaUic  pipes  or  tubesi, 
for  the  passage  of  fire  and  transmission  of  heat  over  the 
upper  surface  of  the  pan  or  vessel,  in  which  the  substance  or 
liquid  submitted  to  such  or  similar  operations,  is  contained. 
These  metallic  pipes  or  tubes  are  to  be  placed  side  by  side, 
in  a  range  or  series,  over  the  top  of  the  evaporating  pan  or 
▼essd,  and,  as  the  fiame  and  heat  are  conducted  into  and 
passed  through  them,  instead  of  acting  directly  on  the  sur&oe 
of  the  substances  under  operation,  as  commonly  done,  the 
several  operations  of  drying,  eviq)orating,  distilling,  torrefying, 
and  calcining,  may  be  performed  in  a  much  more  perfect 
and  economical  manner.  The  pipes  or  tubes  employed  frar 
this  purpose  are  preferred  to  be  of  cast  iron,  and,  for  ope- 
ratiims  where  great  heat  is  required,  of  a  circular  or  oval 
form,  (the  heat  for  such  operations  should  never  exceed 
1200  Fahr.) ;  but  the  pipes  may  be  made  of  other  metals  and 
finrms,  if  found  practicable. 

In  Plate  II.,  fig.  1,  is  a  longitudinal  section,  and  fig.  2,  a 
transverse  section,  taken  through  a  furnace  as  adapted  for  the 
poipoaes  above  named,     a,  a,  is  the  hearth  or  fire-place; 
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b,  b,  by  are  the  metallic  pipes  through  which  the  fire  and  heat 
pass;  they  are  placed  under  cover  of  the  top  brickwork^  and 
over  the  substance  or  Uqmd  to  be  operated  upon,  which  may 
be  contained  in  the  common  pan  or  vessel  c,  c,  (constructed 
of  either  metal,  brick,  or  stone,  and  adapted  for  any  of  the 
above  purposes) ;  </,  J,  is  a  flue  out  of  the  pipes  b,  by  which 
may  either  go  direct  into  the  chimney,  or  pass  under  the  pan, 
as  the  operation  may  require ;  e,  e,  is  a  space  left  between  the 
pipes  by  b,  and  the  substance  under  operation,  to  conduct  the 
vapours  or  steam,  as  the  case  may  be,  either  to  a  condenser 
or  to  the  chimney ;  and  ^  ^  are  apertures  or  spaces  left  in 
the  upper  brickwork,  to  admit  air  between  the  metallic  pipes, 
if  required,  according  to  the  nature  of  the  operation. 

The  patentee  claims  the  appHcation  and  use  of  metallic 
pipes  or  tubes,  for  the  passage  of  flame  and  transmission  of 
heat,  placed  over  the  substance  or  liquid  to  be  operated  upon, 
in  furnaces  or  apparatus  employed  for  drying,  evaporating, 
distilling,  torrefying,  and  calcining. — [Inr oiled  in  the  Petty 
Bag  Office,  August,  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Charles  Humfrey,  of  Cross-lane,  St.  Mary-at-Hill,  in 
the  city  of  London,  Gent,,  for  improvements  in  the  manu- 
facture  of  candles. — ^^[Sealed  24th  July,  1844.] 

This  invention  relates,  firstly,  to  the  manufacture  of  such 
candles  as  consist  either  entirely  of  lard,  or  of  lard  combined 
with  other  substances,  especially  with  stearine ;  and,  secondly, 
to  the  preparation  of  wicks  for  such  and  other  candles,  which 
are  required  to  bum  without  snuffing. 

In  making  candles  of  lard,  or  of  lard  combined  with  other 
materials,  much  inconvenience  has  been  experienced  from  the 
tendency  which  the  lard  has  to  separate,  in  cooling,  into  a 
sort  of  granular  structure,  and  the  candles,  made  therewith, 
are  speckled  on  the  surface,  and  otherwise  deteriorated  in  ap- 
pearance :  these  disadvantages  the  patentee  proposes  to  pre- 
vent, by  suddenly  chilling  the  candles,  as  soon  as  they  are 
run  into  the  moulds,  and  this  he  efifects  by  plunging  the 
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moulds  into  cold  water.  He  also  states  that  he  finds  it 
advantageous  to  heat  the  moulds  (in  a  steam  box  or  otherwise)) 
b^ore  filling  them^  which  prevents  a  defect  that  these  candles 
would  otherwise  be  liable  to^  viz.^  the  splitting-up  of  their 
sur&ce  into  numerous  smaU  fissures^  which  occasionally  ap- 
pear when  the  candles  are  drawn  from  the  moulds^  but  more 
usually  after  being  exposed  for  a  day  or  two.  The  moulds 
commonly  employed  by  the  English  candle-makers  are  not 
used  in  this  process^  as  those  moulds  being  fixed  in  a  wooden 
firame,  of  from  half  an  inch  to  an  inch  in  thickness^  that  por- 
tion of  the  mould  which  is  imbedded  in  the  wood  is  protected 
from  the  chilling  e£fect  of  the  water^  and  so  much  of  the  can- 
dle will  be  found  to  be  speckled  and  defective ;  the  patentee^ 
therefore^  uses  detached  moulds,  with  metal  cups  to  them, 
such  as  are  usually  employed  by  the  foreign  manufacturers 
of  stearine  candles. 

The  improvement  in  treating  and  preparing  wicks  consists 
in  dipping  the  wicks  in  a  solution  of  borate  of  ammonia,  and 
then  drying  them.  The  strength  of  the  solution  is  impor- 
tant, and  upon  a  correct  adjustment  of  it  the  proper  action  of 
the  wick  depends ;  although,  as  such  strength  must  vary  with 
the  quality  of  the  cotton,  the  closeness  of  the  plait  of  the 
wick,  and  the  quality  and  proportion  of  the  ingredients  of 
which  the  candle  is  composed,  no  practical  rule,  sufficiently 
general  to  suit  such  continually  varying  circumstances,  can 
be  given ;  but,  assuming  that  the  stearine  is  of  good  quahty, 
the  lard  also  good,  and  rather  highly  pressed^  and  mixed  in 
the  proportion  of  two-thirds  of  the  former  to  one-third  of  the 
latter,  and  the  wick  such  as  is  ordinarily  used  in  composite 
candles,  a  solution  of  25  grains,  avoirdupoise,  of  crystallized 
borate  of  ammonia,  in  1  oz.,  Uquid  measure,  of  distilled  water, 
will  be  of  the  proper  strength.  The  wicks  of  candles  con- 
taining lard  require  the  strongest  solution,  composite  candles 
the  next  d^ree  of  strength,  stearine  candles  weaker,  and 
spermaceti  weaker  still. 

In  conclusion,  the  patentee  says, — **  Being  aware  that  va- 
rious methods  of  cooling  the  moulds  of  candles,  by  water  and 
otherwise,  for  the  purpose  of  expediting  the  manufacture, 
have  heretofore  been  employed,  I  claim  the  processes  herein- 
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before  firstly  described^  as  applied  to  such  candles  only  as 
consist  of  lard,  or  of  lard  combined  with  other  materials,  par- 
ticularly with  stearine ;  and,  Secondly, — I  claim  the  applic- 
ation and  use  of  borate  of  ammonia,  for  the  treatment  and 
preparation  of  the  wicks  of  candles,  which,  by  their  ordinary 
process  of  combustion,  consume  of  themselves,  and  do  not 
require  to  be  snuffed/^ — [Inrolled  in  the  Rolls  Chapel  Office, 
January,  1845.] 


To  John  Baptist  Fbieb  Wilbelm  Heimann,  of  LudgcUe- 
hiU,  in  the  city  of  London,  merchant,  for  improvements  in 
the  manufacture  of  ropes  and  cables, — being  a  communi-- 
cation. — [Sealed  8th  March,  1841.] 

This  invention  relates  to  the  manufacture  of  wire  ropes  and 
cables ;  and  consists,  chiefly,  in  employing  for  that  purpose, 
in  the  following  manner,  the  apparatus  represented  in  Plate 
111.  —  At  one  end  of  the  rope-walk,  to  a  common  rope- 
maker^s  sledge,  (weighted  in  proportion  to  the  length  and 
size  of  the  rope  to  be  made),  the  tackle-board,  fig.  1,  is  fixed, 
having  an  iron  axis  passed  through  the  centre  of  it,  with  a 
hook  a,  at  one  end,  and  a  handle  b,  at  the  other.  To  posts 
at  the  other  end  of  the  walk,  the  tackle-board,  fig.  2,  is 
secured ;  in  the  centre  of  this  board  is  a  hole  c,  and  around 
it,  in  a  circle  of  twenty  inches  diameter,  are  six  other  holes 
d,  d,  equidistant  from  each  other;  in  each  hole  a  cord  is 
inserted,  having  a  swivel  e,  at  its  front  end,  and  to  the  other 
end  (after  passing  over  a  pulley  behind  the  hole)  a  hook  is 
fastened,  to  support  the  weight  /.  At  intervals,  along  the 
whole  length  of  the  walk,  rests,  of  the  kind  represented  at 
fig.  3,  are  fixed;  each  rest  consists  of  an  upright  wooden 
stake  ff,  fixed  in  a  post  h,  and  having  three  cross  bars  i,  i,  at 
the  extremities  of  which,  and  at  the  centre  of  the  longest  bar, 
hooks  or  open  rings  are  placed,  in  a  circle  of  twenty  inches 
diameter.  The  rests  and  tackle-boards  must  be  so  placed, 
that  the  hook  of  fig.  1,  will  correspond  with  the  centre  hole 
of  fig.  2,  and  with  the  centres  of  the  rests,  fig.  3 ;  and, 
consequently,  the  six  holes   d,  d,  of  fig.  2,  will  correspond 
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with  the  six  rings  at  the  extremities  of  the  cross-hars  of  the 
rests. 

Six  wires  are  now  drawn  out  to  the  requisite  length  for 
the  rope  intended  to  be  made^  and  passed  through  the  six 
rings  of  the  rests ;  one  end  of  each  wire  is  attached  to  the 
hook  Qy  of  fig.  1,  and  the  other  ends  respectively  to  the  swivels 
e,  of  fig.  2 ;  they  are  drawn  to  an  even  tension  by  the  weights 
fy  and  the  cords  of  the  swivels  are  then  firmly  fixed  in  the 
holes^  by  wooden  wedges  or  pins.  A  ^^  top  '*  j,  fig.  4,  (formed 
with  six  equidistant  grooves  around  it,  and  a  perforation 
through  the  centre,  as  shewn,  and  having  handles  at  the 
sides),  is  then  placed  between  the  wires,  as  close  as  possible 
to  the  hook  a,  in  such  a  manner  that  one  wire  lies  in  each  of 
its  grooves.  A  seventh  wire,  or  a  cord,  to  form  the  core,  is 
passed  through  the  hole  in  the  centre  of  the  top ;  one  end  of 
it  is  fastened  to  the  hook  a,  and  the  other  end,  after  passing 
through  the  centre  rings  of  the  rests,  is  secured  to  the  swivel 
e,  of  the  cord  that  passes  through  the  hole  c,  of  fig.  2,  and 
which  is  not  wedged  in  its  hole.  The  weighted  sledge  that 
carries  the  tackle-board,  fig.  1,  and  which  has  been  hitherto 
prevented  from  moving,  is  now  loosened,  and  the  hook  a, 
turned  by  means  of  the  handle  b ;  the  top  j,  held  by  one  or 
more  men,  (or,  if  preferred,  it  may  be  fixed  in  a  frame  on 
wheels),  is  then  moved  regularly  forward  up  to  the  swivels  of 
fig.  2 ;  care  being  taken  that  the  wires  are  evenly  laid  around 
the  core.  The  rests  are  successively  removed  and  replaced 
when  the  top  has  passed,  and  the  finished  portion  of  the 
strand  is  supported  by  being  laid  on  one  of  the  cross-bars  of 
the  rests. 

When  six  strands  have  been  thus  made,  the  tackle-board, 
fig.  2,  is  removed,  and  the  board,  fig.  5,  is  substituted  for  it ; 
in  this  board  six  axes  are  inserted,  in  a  circle  of  twenty  inches 
diameter,  having  hooks  at  one  end  and  handles  at  the  other ; 
the  handles  are  passed  through  corresponding  holes  in  the 
board,  fig.  6,  so  that,  by  turning  it,  a  uniform  motion  is  given 
to  the  hooks.  The  six  strands  are  fastened,  at  one  end,  to 
the  hooks  of  fig.  5,  and  at  the  other  end  to  the  hook  a,  of 
fig.  1,  and  are  brought  to  an  even  tension ;  a  larger  top  is 
then  introduced  between  the  strands,  and  a  core  of  hemp  or 
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other  fibrous  substance  being  passed  through  the  hole  in 
the  centre  thereof,  one  end  is  fastened  to  the  hook  a,  and  the 
other  held  by  a  workman.  The  hooks  of  fig.  5,  are  then 
turned  in  the  same  direction  as  the  hook  a,  was  turned  in 
forming  the  strands^  and  the  hook  a,  being  now  turned  in 
the  contrary  direction^  the  strands  are  laid  into  a  rope. 

Instead  of  the  apparatus  shewn  at  fig.  5,  the  ^'  jack^'  re- 
presented in  figs.  7,  and  8,  may  be  used  in  laying  the  rope. 
Fig.  7,  is  an  edge  view  of  the  jack ;  and  fig.  8,  a  view  of  it 
with  the  front  board  removed.  It  consists  of  a  couple  oft 
boards  k,  I,  carrying  six  axes^  formed  with  hooks  at  their  ends^ 
and  arranged,  equidistant  from  each  other,  in  a  circle  of  four 
feet  four  inches  diameter ;  each  axis  is  furnished  with  a  pinion 
m,  which  receives  motion  from  a  cog-wheel  n,  in  the  centre, 
turned  by  the  handle  o. 

In  case  the  workman  cannot  lay  the  same  lengths  of  wire 
so  evenly  as  to  obtain  the  six  strands,  when  formed  singly,  of 
the  same  length,  by  which  means  alone  the  greatest  strength 
can  be  obtained  ;  the  six  strands  may  be  formed  at  the  same 
time,  by  using  the  jack,  figs.  7,  and  8,  instead  of  the  board, 
fig.  1 ;  the  tackle-board,  fig.  9,  instead  of  the  tackle-board, 
fig.  2;  and  the  combination  of  rests,  fig.  10,  instead  of 
single  rests,  as  at  fig.  3.  The  tackle-board,  fig.  9,  has  an 
axis  passed  through  the  centre  of  it,  with  a  hook  at  one  end, 
and  a  handle  at  the  other,  similar  to  fig.  1 ;  this  axis  forms 
the  centre  of  a  circle,  four  feet  four  inches  in  diameter, 
pierced,  at  equal  distances,  with  six  holes,  each  of  which 
forms  the  centre  of  a  circle  twenty  inches  in  diameter,  also 
pierced  with  six  holes  at  equal  distances ;  through  each  hole 
is  passed  a  cord,  furnished  with  a  swivel  and  hook,  and  be- 
hind each  a  pulley  is  fixed,  similar  to  fig.  2.  Thirty-six 
wires  for  the  six  strands  are  drawn  out,  passed  through  the 
rings  of  the  rests,  fixed  to  the  corresponding  hooks  and 
swivels,  and  weighted  and  fastened,  as  before  described ;  then 
between  each  set  of  six  wires  a  top  is  placed  (and  the  tops  are 
combined  in  the  manner  shewn  at  fig.  11),  and  the  cores  for  the 
strands  are  added.  The  weighted  sledge  being  now  loosened, 
the  hooks  of  the  jack  are  put  in  motion,  and  the  six  strands 
are  laid  by  the  combined  tops,  fig.  11 ;  the  wires  ar^  then 
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detached  from  the  swivels  of  the  tackle-board^  fig.  9^  the  ends 
of  all  six  strands  attached  to  the  hook  in  the  centre  of  this 
boards  and  the  rope  laid  in  the  manner  before  described. 

The  object  of  employing  the  swivels  e,  e,  is,  to  prevent  the 
individual  wires  from  becoming  twisted  in  themselves,  when 
being  made  into  ropes ;  yet,  as  wire,  if  drawn  out  beyond  a 
certain  length,  in  proportion  to  its  size  and  strength,  will 
twist  in  itself,  before  a  turn  that  is  given  to  it  at  one  end  can 
be  communicated  to  the  other,  and  such  twisting  tends  to 
materially  weaken  the  wire,  the  length  of  a  perfectly  sound 
rope  must  be  regulated  by  the  size  and  strength  of  the  wire 
used ;  but,  as  ropes  of  great  length  are  often  required,  and  it 
is  advisable  to  make  ropes  and  cables  with  as  few  joints  as 
possible,  the  patentee  employs  the  apparatus  represented  at 
figs.  12,  and  13,  in  the  manufacture  of  such  ropes.  Fig.  12, 
shews  a  large  drum  />,  mounted  upon  a  shaft  g,  which  turns 
in  bearings  carried  by  the  posts  r,  r ;  one  end  of  this  shaft  is 
hollow,  as  exhibited  in  the  enlarged  sectional  views,  fig.  14, 
and  has  two  moveable  upper  portions  q^y  g^,  hinged  together 
at  8,  and  to  the  shaft  at  t ;  these  moveable  portions  are  held 
firmly  in  their  proper  positions,  when  the  rope  is  inserted 
into  the  hollow  of  the  shaft,  by  means  of  metal  hoops  or 
straps,  and  screws.  The  shape  of  the  channel  for  the  recep- 
tion of  the  rope  is  clearly  shewn  in  figs.  14;  its  outer  end 
being  suitably  formed  for  the  reception  of  filling-pieces,  for 
ropes  of  differei^t  diameters.  Fig.  13,  represents  one-half 
of  an  apparatus,  consisting  of  six  drums,  mounted  upon  shafts 
q,  similar  to  that  just  described ;  but  the  drums  and  shafts 
are  smaller  than  at  fig.  12.  The  drums  are  in  two  sets,  three 
in  each ;  and  are  arranged  in  such  a  manner,  that  the  ends 
of  the  six  shafts  are  in  a  circle  of  four  feet  four  inches 
diameter,  and  the  ends  of  the  three  in  each  set  describe  an 
equilateral  triangle.  On  the  end  of  each  shaft  is  a  pinion  u ; 
and  the  two  sets  of  pinions  are  driven  by  two  cog-wheels  v, 
upon  the  main  shaft  w. 

The  manufacture  of  long  wire  ropes,  by  the  aid  of  the 
apparatus  shewn  at  figs.  12,  and  13,  is  conducted  as  follows : — 
Six  strands  are  first  made,  in  the  manner  above  described, 
and  the  wires  are  left  of  unequal  lengths,  by  altering  the 
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lengths  of  the  cords  to  which  .the  swivels  are  fastened ;  the 
tops^  which  have  been  moved  nearly  up  to  the  first  swivel^ 
are  now  fastened  firmly  to  the  strands^  and  their  connecting 
bars^  Xf  are  taken  away.  The  jack  being  then  removed^  the 
strands  are  wound  upon  the  six  drums  of  fig.  13^  which 
stands  behind  the  jack^  and  the  ends  of  the  strands  are 
fastened  in  the  hollow  parts  of  the  shafts  in  such  a  manner^ 
that^  by  replacing  the  connecting-bars  x,  the  tops  will  again 
be  combined  together  in  the  manner  shewn  at  fig.  11.  Other 
wires  are  then  drawn  out^  and  joined  to  the  ends  of  the  first, 
and  the  same  process  is  repeated  until  the  strands  are  formed 
of  the  required  length ;  care  being  taken  always  to  draw  the 
wires  of  different  lengths,  that  the  joints  may  not  meet  toge*" 
ther  in  the  strands.  When  six  strands  have  been  thus  made, 
and  wound  upon  the  drums  of  fig.  13,  they  are  all  fastened  at 
one  end  to  the  hook  of  fig.  9,  and  the  rope  is  laid  nearly  up 
to  the  drums  of  fig.  13 ;  the  top  is  then  firmly  attached  to 
the  rope,  and  fig.  9,  is  removed.  The  finished  portion  of  the 
rope  is  now  wound  upon  the  drum  p,  fig.  12  (the  strands 
having  been  previously  released  from  the  shafts,  and  a  suffi- 
cient length  unwound  from  the  drums  of  fig.  13),  and  the 
end  of  the  rope,  near  the  top,  is  fastened  in  the  hollow  part 
of  its  shaft  g;  the  strands  are  now  fastened  in  the  hollow 
parts  of  the  shafts  of  fig.  13,  and  that  portion  of  them  which 
is  extended  between  figs.  12,  and  13,  is  laid  into  a  rope  by 
the  revolution  of  the  drums :  this  process  is  repeated  until 
the  rope  is  finished. 

The  second  part  of  this  invention  has  for  its  object  the 
prevention  of  the  oxidation  of  wire  ropes ;  it  consists  in 
saturating  the  cores  of  hemp  or  other  fibrous  material,  pre- 
vious to  use,  with  tar,  or  other  similar  material,  which,  by 
the  process  of  laying  the  strands  and  ropes,  is  expressed  into 
every  crevice,  and  covers  every  wire. 

The  patentee  does  not  confine  himself  to  the  number  of 
wires  and  strands  above  mentioned,  nor  to  the  use  of  cores. 

He  claims,  Firstly, — ^the  application  of  swivels,  e,  e,  as 
herein  described,  to  prevent  the  individual  wires  from  being 
twisted  in  themselves  whilst  being  laid  into  a  strand ;  Secondly, 
— the  improvement  in  the  form  of  the  rests  or  supports,  by 
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which  the  separate  wires^  and  the  Btrands  of  wires^  are  re- 
tained in  a  circular  form^  and  at  equal  distances  from  each 
other^  whilst  the  strands  and  ropes  are  being  laid ;  Thirdly^ — 
the  application  of  preservative  matters^  by  saturating  the 
cores  of  hemp  or  other  fibrous  material^  before  the  wires 
are  wound  thereon  in  forming  strands^  and  before  the  wire 
strands  are  wound  thereon  in  forming  ropes  and  cables ;  and 
Lastly^ — ^the  mode  of  combining  machinery^  as  described^  for 
the  manufacture  of  wire  ropes  of  any  required  length. — 
[InroUed  in  the  Inrolmeni  Office,  September,  1841.] 


To  William  Johnson,  of  Bury,  in  the  county  of  Lancaster, 
agent,  for  improvements  in  machinery  or  apparatus  for 
preparing  cotton,  wool,  flax,  and  other  fibrous  substances, 
—[Sealed  23rd  May,  1844.] 

The  first  part  of  this  invention  consists  in  improvements  in 
condensing  and  calendering  the  sliver  deUvered  from  drawing* 
frames,  and  other  machines  employed  in  the  preparation  of 
cotton,  wool,  flax,  and  othier  fibrous  substances. 

In  Plate  II.,  fig.  1,  is  a  transverse  vertical  section  of  part 
of  a  drawing-frame,  with  the  improvements  applied  thereto ; 
but  the  invention  is  equally  appUcable  to  oUier  machines 
where  the  sliver  is  dehvered  through  rollers,  and  pressed 
between  cUendering  rollers,  as  hereaft^  explained,  a,  a,  are 
two  drawing-rollers,  from  which  the  sliver  passes  through  a 
conical  or  ftm^el-8haped  condensing  apparatus  c,  to  the  cal- 
endering rollers  b,  b :  these  rollers  revolve  with  the  same 
surface  speed  as  the  drawing-rollers  a,  and  hence  deliver  the 
sliver  with  the  same  speed  as  the  drawing-rollers.  The  con- 
densing apparatus  (which  is  represented,  in  section,  at  fig.  2,) 
turns  in  bearings  carried  by  the  frame  d,  affixed  to  the  front 
of  the  machine;  it  collects  the  shver  at  its  ^[ilarged  end,  and 
by  its  revolution  condenses  the  same,  delivering  the  con- 
densed shver  at  its  smaller  end  to  the  calendmng  rollers* 
Motion  is  communicated  to  the  calendering  rollers  by  the 
pinion  e,  upon  the  axis  of  the  lower  drawing-roller,  driving 
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the  wheel  f,  which  gears  into  the  pinion  g,  upon  the  axis  of 
the  lower  calendering  roller.  The  rotation  of  the  condensing 
apparatus  c,  is  caused  by  an  endless  band  from  the  pulley  h, 
passing  around  its  pulley  i ;  the  pulley  h,  is  fixed  upon  the 
same  spindle  as  the  pulley  jy  which  is  driven  by  an  endless 
band  from  the  pulley  A,  on  the  spindle  of  the  wheel  /. 

To  improve  the  sUver  thus  condensed,  instead  of  simply 
allowing  it  to  pass  between  the  ordinary  calendering  rollers 
by  by  as  usual,  and  then  to  descend  into  a  can,  the  patentee 
appUes  a  pressing  calendering  roller  m,  in  such  a  manner, 
that  the  sliver  passes  from  between  the  rollers  by  upwards, 
over  the  upper  roller,  and  over  the  roller  m,  and  then  des- 
cends into  a  can :  the  sliver  being  directed  by  a  guard-roller  /, 
grooved  in  the  middle.  The  roller  m,  rests  upon  the  upper  ca- 
lendering roller  b,  and  is  driven  by  the  rotation  of  the  same. 

The  second  part  of  this  invention  consists  in  a  peculiar 
mode  of  giving  motion  to  cans  for  receiving  slivers,  so  that, 
whilst  the  can  is  turning  upon  its  own  axis,  that  axis  is 
moving  onwards  in  a  circular  path. 

The  apparatus  employed  for  this  purpose  is  shewn  at  fig.  3. 
Uy  is  the  table  for  the  can,  and  o,  the  axis  thereof,  which  turns 
in  a  bearing  on  the  large  spur-wheel  py  and  carries  at  its 
lower  end  the  pinion  q;  the  spur-wheel  j9,  turns  loosely  upon 
the  shaft  r,  on  the  lower  part  of  which  a  pinion  «,  is  fixed. 
The  wheel  py  being  caused  to  revolve,  by  any  convenient 
means,  carries  the  axis  o,  and  table  ?»,  round  with  it,  and  the 
pinion  g,  on  the  lower  end  of  the  axis,  gearing  into  the  sta- 
tionary pinion  «,  causes  the  axis  o,  to  rotate  in  its  bearings, 
and  the  required  movement  is  thus  given  to  the  can. 

The  patentee  claims.  Firstly, — the  mode  of  condensing 
slivers  by  applying  the  revolving  apparatus  c,  between  rollers 
a,  and  by  as  above  described;  and  also  the  apphcation  of  a 
roller  m,  to  the  calendering  rollers,  as  above  described.  Se- 
condly,— ^the  mode  of  giving  motion  to  cans  for  'receiving 
slivers,  as  above  described. — [Inrolledin  the  Inrolment  Office^ 
November y  1844.] 
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March  26th,  1844. 
The  President  in  the  Chair. 

*'  On  Railway  Cuttings  and  Embankments  ;  with  an  account  of 
some  Slips  in  the  London  Clay,  on  the  line  of  the  London 
and  Croydon  Railway."  By  Charles  Hutton  Gregory,  Grad. 
Inst.  C.  E. 

The  formation  of  the  railways  involving  usually  the  excavation, 
removal,  and  employment  of  large  quantities  of  earth,  requires 
particular  attention  to  the  practical  geology  of  the  soils  used ; 
and  the  skill  of  the  railway  engineer  is  tested  by  the  application 
of  his  knowledge  of  the  subject,  to  the  safe  and  proper  forms  and 
proportions  of  cuttings  and  embankments. 

The  material  nature  of  every  soil,  assigns  to  it  some  particular 
slope,  at  which  it  will  remain  in  repose ;  and  this  is  not  only  as 
variable  as  the  soil  itself,  but  it  is  also  modified  by  every  variety 
of  circumstance  to  which  it  is  exposed.  The  principal  change, 
however,  for  which  provision  is  to  be  made,  is  the  influence  of 
the  alternations  of  weather,  which  will  seriously  diminish  the 
durability  of  a  material,  possessing  in  itself  considerable  statical 
strength  and  tenacity. 

All  unstratified  rocks,  which  are  equal  in  their  substance  and 
free  from  faults,  may  be  excavated,  so  as  to  leave  the  sides  of  the 
cutting  perpendicular  or  nearly  so,  and  the  material  excavated 
may  form  an  embankment,  nearly  approximating  to  the  form  of 
a  rubble  wall.  In  some  such  cases  a  tunnel  may  be  formed,  by 
merely  driving  a  heading  through  the  rock,  without  the  protec- 
tion of  an  arch  of  masonry.  Many  stones,  whose  strength  and 
texture  would  enable  them  to  stand  at  any  slope,  are  stiU  affected 
in  their  durability  by  moisture,  and  especially  by  frost;  with 
these,  provision  must  always  be  made  for  exfoliation  to  take  place, 
without  injury  or  obstruction  to  the  works,  by  leaving  a  full 
margin  at  the  foot  of  the  slopes,  trimming  them  back  at  a  greater 
inclination,  or  forming  steps  or  benches,  upon  which  the  falling 
materials  may  rest. 

Stratified  rocks,  whose  beds  are  horizontal,  admit  of  a  slope 
next  in  steepness  to  the  unstratified ;  but  in  working  through 
dipping  strata  and  through  the  shaly  beds,  which  frequently  lie 
above  solid  rock,  care  is  necessary,  not  to  leave  the  soil  in  an  un- 
stable equilibrium,  which  the  presence  of  water  will  readily 
destroy. 
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Chalk  is  a  material,  which,  in  those  parts  where  it  first  crops 
out,  that  is,  at  the  top  of  the  stratum,  has  frequently  given  much 
trouble,  from  its  inequality  and  the  frequency  of  pot-holes  of 
loose  gravel,  which,  when  unduly  charged  with  water,  have  at 
times  broken  away  the  surrounding  chalk,  when  near  the  edge  of 
a  cutting ;  lower  down,  where  it  is  more  compact,  chalk  will 
stand  at  a  very  steep  slope,  allowance  being  still  necessary  for 
the  effect  of  weather.  The  fear  sometimes  felt,  of  deep  chalk 
cuttings,  is  one  for  which  there  would  appear  to  be  but  slight 
cause,  the  very  fact  of  their  depth  usually  involving  their  greater 
solidity.  There  is  nothing  in  the  nature  of  pure  chalk,  which 
should  render  it  liable  to  heavy  falls,  excepting  where  it  is  ex- 
posed, unprotected,  to  some  constantly  undermining  action,  such 
as  that  of  the  sea  breaking  at  the  foot  of  cliffs. 

The  diluvial  strata  are,  from  their  nature,  the  least  compact, 
and  therefore  require  the  greatest  slopes  in  excavations  and 
embankments ;  the  alteration,  too,  in  their  position,  which,  at 
some  remote  period  of  time,  has  uplifted  and  distorted  the  origi- 
nal horizontal  strata,  renders  them  more  liable  to  further  change  of 
form,  by  facilitating  the  operation  of  water,  the  element  to  which 
they  owe  their  original  deposition,  and  to  whose  continued 
action  they  seem  peculiarly  susceptible.  Of  these  strata,  the  most 
solid  are  gravel  and  sand,  in  which,  when  strong  and  clean,  the 
slopes  of  excavations  may  be  left  steep,  while  their  binding  and 
unsubsiding  qualities,  render  them  the  most  suitable  materials 
for  ballasting  the  permanent  way.  The  other  soils  of  this  class 
are  extremely  variable ;  some  of  the  clays  are  firm  and  tenacious  ; 
others,  of  a  marly  character,  are  subject  to  slips  ;  while  quicksands 
and  peat  are  soils  of  a  proverbially  treacherous  character. 

The  nature  of  the  soil,  while  it  regulates  the  proper  inclination 
for  slopes,  limits  also  the  height  of  embankments  and  the  depth 
of  cuttings.  It  would  be  impossible,  however,  in  a  general 
sketch,  to  give  any  definite  rules  for  either,  as  they  depend  on 
minute  differences  of  soil,  as  well  as  the  various  concomitant  cir- 
cumstances of  the  case. 

In  rock-cuttings,  many  instances  may  be  adduced,  of  the  sides 
of  excavations  differing  very  slightly  from  the  perpendicular, 
while  the  corresponding  embankment  may  have  slopes  of  about 
}  horizontal  to  1  vertical.  Excavations  in  chalk  are  commonly 
made  (when  the  chalk  is  solid,)  with  slopes  varying  from  ^  to 
1  to  l-6th  to  1,  the  slope  being  increased  when  the  material  is 
loose.  Embankments  in  chalk,  may  have  slopes  from  I  to  1,  to 
^  to  1 .  Excavations  in  gravel  will  stand,  sometimes,  at  a  slope 
of  1|^  to  1,  but  more  frequently  at  1  to  1.  Embankments  of 
gravel,  if  good,  will  stand  well  at  l^J^  or  1^  to  1.  Excavations 
and  embankments  in  strong  sand,  will  stand  at  inclinations 
rather  greater  than  in  gravel.  Very  few  clays  can  be  trusted, 
either  in  excavation  or  embankment,  at  a  less  slope  than  2  to  1 . 
Both  quicksand  and  peat  require  the  aid  of  draining,  before  ex- 
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cmTAtkm  b  pncticdble ;  and  the  great  quantity  of  earth  which 
diej  inTariably  swallow  ap»  renders  the  formation  of  an  emhank- 
ment  npon  nther  a  work  of  great  difiicolty ;  unless  the  surface 
to  be  coTered  is  preiriously  prepared,  by  means  of  lascines  or 
hurdks^  to  support  the  superincumbent  mass. 

In  materials  of  a  rigid  and  unyielding  character  (such  as  rock 
and  chalk),  the  practi^  Hmit  to  the  depth  of  a  cutting,  or  to  the 
hn^t  of  an  embankment,  goes  far  beyond  that  point,  at  which 
a  tunnd  or  Tiaduct  would  be  more  economical.  In  such  materials^ 
too»  it  does  not  become  necessary  to  augment  the  inclination  of 
^  slopes^  with  an  increased  height  of  embankment,  or  depth  of 
cutting ;  a  step  which  is  essentisd  in  soils  of  a  yielding  character^ 
and  becomes  more  necessary  in  proportion  as  the  rigidity  dimi- 
nishes. In  yielding  soils  there  is  a  limit  of  safety,  in  the  height  of 
embankments  and  the  depth  of  cuttings.  The  reason  of  this  is 
obTious ;  the  rigidity  of  an  unyielding  soil  will  admit  of  mass 
lying  upon  mass,  like  a  wall,  until  the  height  becomes  so  great 
as  to  crush  the  base  by  the  superincumbent  weight ;  while  a 
yidding  soil  has  not  sufficient  tenacity  to  support  its  own  weight 
to  any  great  height,  but  sinks  down  bodily  and  spreads  out  at  the 
Bides.  GraTel  or  sand  will  not,  in  general,  permit  with  perfect 
safety  a  cutting  of  much  aboTe  70  feet  to  80  feet  in  depth,  or  an 
embankment  much  exceeding  50  feet  or  60  feet  in  height ;  and  in 
day  the  limits  of  safety  are  ikr  more  contracted.  In  some  cases 
an  embankment  may  be  carried  to  a  much  greater  height  than  it 
otherwise  could,  by  forming  it  in  seTeral  li^  aboTe  each  other, 
and  thereby  aUowing  time  for  the  weight  to  settle  gradually,  and 
to  distribute  itself  equally  over  the  base.  The  spreading  of  the 
foot  of  the  embankment  may  be  frequently  prevented,  by  cutting 
iteps  in  a  portion  of  the  subsoil,  and  punning  up  a  footing  of 
■ome  nHHte  rigid  soil,  in  the  form  of  a  rcTetment. 

The  consideration  of  the  rariable  law  which  regulates  the  slopes 
required,  in  yielding  materials,  according  to  the  depth  of  the 
cutting:,  or  the  height  of  an  embankment  (increaseil  height  or 
depth  requiring  increased  incHnation  of  slopes),  may,  perhaps, 
hSAj  lead  to  the  conclusion,  that  where  the  height  or  depth  is 
considerable,  the  inclination  of  the  slopes  should  not  be  in  a 
i^fdar  straight  line,  but  rather  in  a  curve,  so  as  to  have  the 
greatest  inclination  at  the  bottom,  where  there  is  the  greatest 
pressure^  and  the  least  at  the  top.  This  system  would  approach 
nearest  to  the  analogy  of  nature,  where  rigid  angular  lines  are 
foond  only  in  the  unyielding  rocky  crags,  while  all  the  slopes  of 
the  more  yielding  soUs  are  undulating. 

In  partial  illustration  of  these  prehminary  remarks,  the  author 
then  proceeds  to  give  the  result  of  lus  obserratioas  on  the  soils 
upcm  the  Croydon  railway,  and  also  to  place  upon  record  some 
account  of  the  slips  which  have  occurred  on  that  hue. 

The  formation  of  the  London  |uid  Croydon  railway  has  laid 
open  a  complete  aectioQ  of  the  London  day,  down  to  its  junctiou 
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with  the  plastic  clay.  The  line  commences,  at  the  London  end, 
upon  the  more  recent  alluyial  formations,  with  a  considerable 
depth  of  peat.  The  first  embankment,  after  leaving  the  Green- 
wich railway,  lies  upon  the  peat,  which  is  there  about  10  feet  in 
thickness,  and  beneath  it  are  4  feet  of  loose  silt,  and  4  feet  of 
i^ngle,  on  the  top  of  loose  chalk,  the  whole  full  of  water  to 
within  3  feet  of  the  surface.  The  greatest  height  of  the  embank- 
ment is  about  25  feet,  and  in  widening  it  during  the  past  year, 
for  the  junction  of  the  Bricklayers'  Arms  branch  railway,  it  was 
found  necessary  to  cut  the  old  bank  into  benches,  and  to  pound 
up  a  strong  footing,  to  prevent  lateral  spreading  of  the  new 
work. 

Although  the  railway  has  been  opened  more  than  four  years, 
this  embankment  is  continually  subsiding,  and  the  amount  of 
'packing'  required,  is  about  double  what  is  needed  on  any  other 
equal  length  of  the  line. 

Passing  the  New  Cross  station,  the  line  enters  a  cutting  rather 
more  than  two  miles  in  length,  through  clay,  which  material 
continues  in  variable  qualities,  until  a  short  distance  from  Croy- 
don, where  the  gravel  appears. 

Immediately  beyond  the  New  Cross  station,  the  cutting 
deepens,  and  at  a  distance  of  about  a  quarter  of  a  mile,  its 
depth,  at  the  centre  line,  is  75  feet,  giving,  however,  a  depth  of 
upwards  of  80  feet  to  the  western  side,  from  the  ground  rising 
rapidly  in  that  direction. 

The  permanent  way  lies  upon  the  top  of  the  plastic  clay,  and 
is  nearly  level  with  the  bands  of  stone,  sand,  shells,  and  shingle, 
which  immediately  cover  that  stratum.  Above  this,  again,  is  the 
strong  blue  London  clay  for  a  depth  of  15  feet  to  20  feet,  and  at 
the  top  is  a  yellow  clay  of  a  silty  character,  intersected  with  strata 
of  the  septaria,  and  abounding  in  soapy  earths  and  various  mine- 
ral salts,  rendering  it  extremely  pervious  to  water,  and  more 
easily  afiected  by  its  action  than  almost  any  other  soU. 

On  Tuesday,  the  2nd  of  November,  1841,  at  about  8  o'clock, 
P.M.,  a  movement  was  observed  in  the  highest  or  western  slope 
of  this  cutting,  which  is  on  the  inside  of  a  curve  :  some  of  tibe 
clay,  washed  by  the  continuous  heavy  rain  of  that  season  into  a 
semi-fiuid,  crept  down  towards  the  rails  from  the  side  of  the 
slope,  which  had  previously  been  subject  to  frequent  surface 
slipping.  It  was  soon  seen,  that  the  stratum  of  yellow  clay  was 
in  motion  from  top  to  bottom,  and  in  the  course  of  four  hours,  a 
mass,  containing  about  50,000  cubic  yards  of  clay,  had  separated 
itself  from  the  hill,  and  had  sunk  down,  so  that  the  back  of  the 
slip  rested  in  a  self-formed  basin  in  the  slope,  while  the  front 
had  slipped  forward  on  the  glass-like  surface  of  the  blue  clay, 
and  had  overwhelmed  the  line  of  railway,  for  a  length  of  120 
yards  and  a  depth  of  10  feet  or  12  feet,  while  large  detached 
blocks  of  blue  and  yellow  clay  had  been  forced  up  from  below. 
And  beetled  over  the  lower  part  of  the  sUp,  ready  to  follow  it. 
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In  ibe  removal  of  this  sUp,  the  exigency  oi  the  cue  required, 
tbat  eeoDomj  of  vork  should^  in  manT  respects,  give  way  to  ex* 
pedition.     8tages  were  erected  at  each  end  of  the  siip,  safficiently 
nigh  to  allow  the  earth  waggoofi  to  ran  under  them  and  to 
advance  gradually  into  the  eUp,  as  a  way  was  made  for  them,  by 
working  a  *  gullet'  down  to  the  rails.     The  waggons  were  then 
filled^  partly  from  the  gullets,  partly  by  casting  from  the  slope, 
and  partly  by  barrow  nrads  leading  to  the  stages.    Two  sets  were 
thus  employed  at  the  north  end  of  the  shp,  and  the  earth  was 
eonreyed  by  looomotiTes,  to  the  sides  of  the  nearest  embankment, 
while  two  other  sets,  drawn  by  horses,  worked  the  clay  from  the 
sooth  end  of  the  slip,  to  the  distance  of  about  a  quarter  of  a  mile, 
where   it  was  wheeled  out  to   the  spoil4)ank.     The  work   of 
lemoTal  was  continued  br  a  large  force,  day  and  night,  and  on 
the  18th  of  November,  Goth  Unes  of  railway  were  cleared.     On 
the  night  of  the  22nd  of  November,  the  large  mass  of  sUp,  still 
remaining  on  the  floor,  travelled  forward  and  again  covered  both 
lines  of  rail.     On  the  night  of  the  20th  of  Noveml>er,  a  heavy 
movement  took  place  on  the  east  slope,  which  had  meanwhile 
been  subject  to  a  considerable  sloughing.     The  birge  mass  in 
motion  came  down  over  the  rails,  ^d  the  hue  was  not  cleared 
ontil  the  23rd  of  December,  when  the  trains  again  ran  through. 
On  the  morning  of  the  7th  of  January,  1842,  the  hue  was  again 
obstructed  by  an  extension  of  the  slip  on  the  west  side  (in  a 
southerly  direction),  and  as  it  was  foundi,  that  a  still  greater  quan- 
tity of  earth  was  pressing  forward  from  behind,  a  temporary 
brulge,  of  timber,  was  constructed  across  the  Une,  at  the  south 
end  of  the  shp,  in  order  to  carry  away  the  top  weight  to  an 
adjoining  spoil-bank.     During  the  whole  of  this  time,  relays  of 
men  had  bc^n  unceasingly  at  work,  day  and  night,  in  the  clear- 
tag  of  the  railway,  winch  was  at  length  effected,  and  after  the 
Wth  of  February,  1842,  the  trains  ran  through  regularly. 

The  sudden  and  extensive  failure  of  so  large  a  quantity  of 
earth,  in  works  constructed  with  ever}-  appearance  of  solidity, 
and  in  which,  previous  slips  had  been  confined  to  the  surface, 
witboot  giving  any  indication  in  the  mass  itself,  was  naturally  a 
subject  of  great  interest ;  and  a  careful  study  of  the  cfiaracter 
of  the  soil  was  necessary,  to  throw  a  light  upon  the  operations 
of  nature  in  this  instance. 

The  sk^pes  having  generally  remained  for  some  time  in  a  stable 
condition,  at  the  inclination  at  which  they  were  formed,  it  may 
be  inferred,  that  some  fresh  action  must  have  been  developed, 
by  which  the  equilibrium  was  destroyed.  In  most  cases  of  slip- 
ping, this  action  is  found  to  arise  from  the  solvent  property  or 
statical  force  of  water ;  and  to  this  cause  principally  must,  in 
the  anthor^s  opinion,  be  attril>uted  the  change  of  form  undergone 
by  the  soil  of  the  New  Cross  cutting. 

The  main  body  of  the  excavation  is  in  two  different  sorts  of 
cbf  i  d^  blue  eby  at  the  bottom,  is  stiff  and  inaolnble,  homo- 
^eoeooa  in  its  diaract^,  and  impenetrable  by  water;  the  yellow 
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and  bought  the  Wizard  for  the  purpose  of  trying  it.  The  blades, 
which  were  upon  a  fixed  axis,  were  curved.  We  set  the  blades 
at  different  angles,  varying  from  45°  to  22°,  but  an  inclination 
of  30°  was  found  to  be  the  best.  We  went  at  first  about  seven 
knots  an  hour.  We  tried  her  on  many  different  occasions,  not 
less  than  50,  and  went  to  Gravesend  and  Brentford.  Seven 
miles  an  hour  for  a  boat  of  seven-horse  power  was  a  very  good 
rate  of  going.  These  trials  were  made  in  1839  and  1840 ;  I  be- 
lieve, in  1838  also.  I  saw  the  Archimedes  while  building  at 
Wimshurst's  yard.  She  had  a  place  in  the  stern  for  the  propel- 
ler, which  was  afterwards  put  in ;  it  had  two  blades,  each  being 
a  half  turn  of  a  double-threaded  screw.  Mr.  Smith  was  on  board 
the  Wizard  when  the  experiments  were  made.  I  called  upon 
him  afterwards,  to  remonstrate  with  him  for  using  the  propeller 
in  the  Archimedes. 

Mr.  T.  Miller,  an  engineer,  said,  that  the  improvements  in 
Lowe's  specification  were  new,  and  were  an  improvement  upon 
propellers  fitted  up  with  a  whole  screw.  The  whole  screw  was 
originally  used  in  the  Archimedes,  but  they  afterwards  substituted 
a  half-turn  of  a  double-threaded  screw,  which  requires  about  a 
tenth  less  horse-power,  and  worked  in  a  great  degree  without 
the  choking  action  of  the  whole.  In  a  screw  made  according  to 
Lowe's  patent,  the  choking  would  be  got  rid  of  altogether,  as  well 
as  the  vibratory  motion.  Other  changes  have  since  that  time 
been  made  in  the  screw  of  the  Archimedes.  I  know  no  instance 
in  which  a  screw,  or  segments  of  a  screw,  with  curved  superficies, 
and  working  under  the  water-line  of  the  vessel,  was  used  before 
the  date  of  Lowe's  patent. 

This  was  the  plain tifi''s  case. 

Mr.  Piatt  (with  whom  were  Mr.  Martin  and  Mr.  Peacock) 
addressed  the  Jury  for  the  defence,  and  contended  that  the  par- 
ticulars to  which  the  plaintifi*  attributed  the  character  of  novelty 
were  not  in  fact  new,  and  especially  that  a  patent  obtained  by  a 
person  called  Millington,  in  1816,  contained  a  description  of  a 
screw  for  propulsion,  which  had  all  the  essential  characteristics  of 
the  invention  claimed  by  the  plaintifi*.  The  learned  counsel 
contended,  moreover,  that  the  specification  was  inadequate ;  and 
finally,  that  there  was  not  such  an  identity  in  the  plaintiff's  and 
defendant's  propelling  apparatus  as  to  entitle  the  plaintiff  to 
maintain  an  action  for  the  infringement  of  the  patent. 

The  following  witnesses  were  then  called  for  the  defence : — 
Mr.  Matthews,  a  person  in  the  employment  of  Mr.  Penn,  produced 
examined  copies  of  the  patents  of  Shorter,  1800 ;  Trevithick,  1815 ; 
Millington,  1816  ;  and  Cummerow,  1828.  The  propellers  were 
fitted  by  Mr.  Penn  to  the  two  vessels  already  mentioned  about 
two  years  ago.  The  upper  surface  of  the  blades  is  uneven,  being 
thicker  at  the  middle  than  at  the  edges,  and  therefore  convex  on 
both  sides. 

Mr.  Bennie,  engineer. — T  have  attended,  for  several  years,  to^th^ 
mode  of  propelling  vessels  by  the  screw.     I  have  examined  the 
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propeller  used  by  Mr.  Penn  in  the  two  vessels  which  went  to 
Egypt.  The  principle  of  its  action  is  nearly  that  of  a  windmill 
and  of  a  smoke-jack.  The  sails  of  the  windmill  are  portions  of  a 
screw,  and  there  is  a  curve  upon  the  face  of  the  sails,  which  is  a 
very  old  principle.  The  only  diflFerence  between  Penn's  propeller 
in  principle  and  the  sails  of  a  windmill  is,  that  the  operating 
surface  of  the  propeller  is  flat,  and  not  hollow.  There  is  no 
difference  in  principle  or  application  between  the  machine  de- 
scribed in  the  speciflcation  of  Shorter,  and  that  used  by  Mr.  Penn  j 
nor  between  Penn's  and  Millington's ;  nor  between  Penn's  and 
Brown's ;  nor  between  Penn's  and  Trevi thick's  ;  nor  between 
Penn's  and  Cummerow's.  There  is  nothing  new  in  the  use  of 
blades  round  a  cylinder  working  under  the  water-line  of  a  vessel 
for  its  propulsion:  Shorter's,  Milling  ton's,  and  Trevithick's  in- 
ventions provide  for  the  water  passing  away  at  every  point,  ex- 
cept where  the  blade  is  in  action. 

Gross-examined. — Shorter's  blades  are  flat,  and  his  axis  above 
the  water-line.  Millington's  blades  are  also  flat,  and  also  above 
the  water-line.  I  never  knew  either  Shorter's,  or  Millington's, 
or  Trevithick's  patents  in  operation.  I  never  saw  or  knew  Brown's 
in  operation.  His  plates  are  perfectly  flat.  Cummerow's  patent 
is  for  a  whole  screw.   It  was  used  for  some  time  in  the  Archimedes. 

Re-examined. — I  saw  Lowe's  vessel  with  his  invention  on 
board,  but  I  did  not  see  it  in  operation. 

Mr.  S.  Brown  said, — I  was  employed  in  1825  to  make  a  gas- 
engine  propeller,  to  be  placed  on  board  a  canal  boat.  I  had  used 
a  screw  to  propel  vessels  in  1824.  It  was  situated  at  the  stem. 
I  found  that  the  whole  screw  would  not  answer,  and  I  cut  off 
piece  by  piece,  until  I  arrived  at  the  conclusion,  that  a  segment  of 
a  screw  was  better  for  propelling  than  a  whole  screw.  I  fitted 
up  a  vessel,  for  which  I  received  ^300  from  the  company  by 
which  I  was  employed  to  fit  it  up.  The  boat  was  worked  on  the 
river,  and  hundreds  of  persons  examined  it,  and  I  had  a  model  on 
board  to  explain  the  principle  to  everybody  who  came.  That 
is  the  way  it  got  abroad.  My  axis  worked  in  a  stuffing-box  under 
the  water. 

Mr.  Farey,  engineer,  said, — I  have  examined  Lowe's  patent 
and  specification.  What  he  states  therein  to  be  his  invention 
was  certainly  not  new  in  1838;  but  I  find  great  difficulty,  from 
the  manner  in  which  it  is  expressed,  in  discovering  what  it  is  that 
he  does  claim  as  his  invention.  His  description  of  curved  blades 
does  not  clearly  explain  the  species  of  curvature,  and  the  most 
probable  meaning  of  the  passage  is  not  exemplified  in  the  drawings 
which  accompany  the  specification,  and  which  are  inconsistent 
with  it.  The  plates  of  the  screw  used  by  Mr.  Penn  were  curved 
at'tbc  *nrftiee.  The  propeller  of  Mr.  Penn  diffi'rs  essentially 
from  th*^  Vanes  of  a  smoke-jack.  The  inventions  desciribt^d  by 
Shorter,  Millington,  and  T^evithick,  are  identical  with  Penn's 
ptdpell^ttJ.       ' 
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Mr.  Joshua  Field,  of  the  firm  of  Maudslay,  Sons,  and  Held, 
gave  evidence  in  substance  the  same  as  that  of  the  preceding 
witness,  as  to  the  want  of  novelty  in  the  alleged  invention. 

Mr.  Elijah  Galloway  gave  testimony  to  the  same  effect. 

Mr.  Serjeant  Byles  replied  upon  the  part  of  the  plaintiff. 

Lord  Denman  then  summed  up  the  case  to  tiie  jury,  who 
returned  a  verdict  for  the  plaintiff — Damages,  40s. 

The  case  occupied  the  whole  day. 


SittingB  in  BancOy  January  16,  1845. 

LOWE   r.    PENN. 

Mr.  Flatt  applied  for  a  rule  to  grant  a  new  trial  or  a  nonsuit 
in  this  cause,  the  jury  having  given  their  verdict  for  the  plain- 
tiff against  evidence,  as  the  invention  was  proved  to  have  been 
long  known. — Rule  granted. 


COURT    OF    EXCHEQUER. 

Special  Sittings  in  London,  before  the  Lord  Chief  Baron  and  a 
Special  Jury.-— January  9  and  10,  1845. 

NEWALL  V,  WEBSTER. 

Sir  T.  Wilde,  Mr.  Jervis,  Mr.  Webster,  and  Mr.  Denison  were 
for  the  plaintiff;  and  the  Sohcitor  General,  Mr.  Whateley,  Mr. 
Watson,  and  Mr.  F.  Robinson  for  the  defendant. 

Sir  T.  Wilde  stated,  that  this  was  an  action  brou^t  for  in- 
Mnging  a  patent  for  improvements  in  wire  ropes,  and  in  the 
machinery  for  making  such  ropes,  the  plaintiff  not  claiming  to 
be  the  original  inventor  of  wire  ropes,  but  only  of  various  im- 
provements, which  consisted  principally  in  keeping  the  indivi- 
dual wires  free  from  twist,  and  placing  cores  in  the  strands.  There 
were  two  other  improvements ;  one  relating  to  a  machine,  and 
the  other  to  the  mode  of  fastening  the  rope  ;  but,  as  the  two  he 
had  first  mentioned  were  those  only  which  the  defendant  had 
infringed,  he  should  confine  the  plaintiff's  case  to  such  two, 
which  the  plaintiff  claimed  in  combination,  and  not  separately. 
By  law,  if  a  party  took  out  a  patent  for  several  things,  and  one 
was  proved  to  have  been  used  before,  the  whole  patent  failed ; 
but,  as  these  two  improvements  were  to  be  taken  together,  the 
defendant  could  not  defeat  the  plaintiff,  by  proving  one  to  be 
old,  but  must  shew  the  combination  of  the  two  to  be  so.  These 
improvements  the  plaintiff  claimed  also,  irrespective  of  the  ma- 
chinery ;  his  case  being — "  I  am  the  first  person  who  has  made 
wire  ropes  free  from  twist,  and  having  cores ;"  and  it  mattered  not 
how  such  ropes  were  made,  whether  by  machinery  ch:  otherwise  ; 
the  party  making  such  ropes  would  be  guilty  of  aa  infringement 
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of  the  patent.  ^The  defendant's  case,  he  believed,  would  be  found 
to  oonaist  in  an  allegation,  that  they  only  employed  their  own 
hempen  rope  laying-machine,  which  they  had  used  for  years  at 
their  extensive  manufactory  near  Sunderland ;  but  that,  he  con- 
tended, would  be  no  answer,  unless  the^  could  shew  they  had 
made  wire  ropes  by  it  of  the  same  descnption  before  the  date 
of  the  plaintiff's  patent. 

Mr.  Carpmael,  civil  engineer,  examined  by  Mr.  Jervis  : — He 
described  the  nature  of  hempen-rope  manufacture ;  that  for 
several  years  machinery  had  been  used  for  making  strands  and 
ropes,  one  machine  being  called  the  stranding-machine,  and 
the  other  the  laying-machine  ;  but  in  all  these  machines 
twist  was  eiven  to  the  individual  yams  and  strands.  He 
then  described  the  plaintiff^  s  machinery,  of  which  a  model 
was  produced,  explaming,  that  as  the  bobbin-frames  always 
presented  the  same  face,  and  were  never  turned  themselves 
m  the  revolutions  of  the  machine,  the  wires  and  strands 
were  kept  free  from  twist;  that  until  the  plaintiff's  patent 
he  never  heard  of  wire  ropes  free  from  twist,  and  with  cores. 
In  his  cross-examination  by  the  Solicitor-General,  the  witness 
stated,  that  he  never  saw  or  heard  of  any  hempen  rope  in  which 
twist  was  prevented ;  that  he  was  aware  that  to  put  a  centre 
yam  in  strands,  and  cores  in  ropes,  when  the  strands  exceeded 
three,  was  common  in  hempen  rope-making ;  that  making  wire 
ropes  was  not  new ;  they  first  began  in  Germany ;  afterwards, 
about  1835,  were  introduced  into  this  country ;  knew  Mr.  Andrew 
Smith  had  obtained  patents  connected  with  wire  ropes ;  never 
saw  wire  ropes  with  cores  before  plaintiff's  patent ;  was  of 
opinion  that  ainr  workman  of  ordinary  skill  might  make  a 
machine,  by  taking  the  specification  and  drawings  together; 
knew  plaintiff  had  never  made  a  machine  according  to  his 
patent,  to  make  strands  and  ropes  at  one  time,  but  had  separated 
the  machine  into  seven  portions,  and  made  strands  and  ropes 
separately. 

The  evidence  delivered  by  this  witness  was  confirmed  by 
Mr.  T.  Smith,  of  Newcastle ;  Capt.  Eddy,  agent  to  the  lead 
mines  of  the  Duke  of  Devonshire ;  Mr.  Byram,  agent  to  the 
collieries  of  Earl  Fitzwilliam;  Mr.  Wightman,  superintendent 
oi  the  Black  wall  Railway;  and  Mr.  Dickson,  ropemaker^  of 
€kitei^ead.  In  the  cross-examination  of  these  witnesses,  it  ap- 
peared that  they  were  not  much  acquainted  with  rope  ma^ 
ehinery;  that,  with  the  exception  of  Mr.  T.  Smith  and  Mr. 
Diekson,  none  of  them  had  ever  seen  plaintifi'^s  manufac- 
tory ;  that  Mr.  Dickson  had  never  seen  any  wire  rope  exeept 
piaiiili£rs,  and  a  piece  he  had  made  himself  by  hempen-rope 
maehinery,  by  means  of  the  register  and  press  block,  and  in 
'  which  the  wires  were  twisted ;  that  the  plaintiff  made  strands 
and  ropes  at  different  times,  and  not  at  one  operation,  as  claimed 
bytlic' patevti  and  that,  to  make  the  separated' {wrtions  of  the 
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macliiney  bo  as  not  to  twist  the  wire,  the  proportions  of  the 
wheel-work  had  heen  altered,  but  which  alterations,  they  con* 
tended,  had  not  affected  the  principle  of  the  compound  machine. 

Mr.  Cloudsley  (a  workman,  who  was  employed  by  plaintiff) 
stated,  he  had  made  the  plaintiff's  model  without  difficulty,  ac- 
cording to  the  specification  and  drawings,  with  which  it  corres- 
ponded, and  it  completely  answered.  On  cross-examination  by 
the  Solicitor-Gkneral,  this  witness  reluctantly  admitted,  that 
when  he  first  made  the  model  the  arms  were  too  short,  and  the 
stud-wheels  too  amaU,  and  that  new  arms  and  enlarged  wheek 
had  to  be  provided,  which  had  caused  delay  and  expense  ;  that 
the  plaintiff  had  superintended  the  making  of  such  model,  and, 
notwithstanding  which,  the  error  had  not  been  discovered  until 
the  model  had  been  nearly  completed. 

Mr.  Marshall,  viewer  of  Washington  Colliery,  produced  apiece 
of  wire  rope,  which  that  coUiery  had  purchased  of  defendant ; 
and  Mr.  Carpmael,  who  was  recalled,  stated  this  rope  was  made 
of  untwisted  wires  with  cores,  both  in  the  strands  and  ropes,  and. 
was  an  invasion  of  plaintiff's  patent. 

The  Solicitor-General,  before  addressing  the  jury  for  the  de^ 
fendant,  called  upon  his  Lordship  for  his  construction  of  the 
plaintiff's  specification,  which,  he  contended,  claimed  the  makings 
wire  ropes  of  uo  twisted  wires,  and  with  cores,  as  two  separate  and 
distinct  improvements,  and  not  in  combination ;  for  the  specifi- 
cation, both  at  its  beginning  and  end,  had  designated  the  one  as 
the  first  claim,  and  the  other  as  the  second,  and  had  expressly 
stated  that  one  might  be  used  without  the  other ;  and  hence  he 
contended,  if  one  was  proved  to  be  old,  the  whole  patent  was 
vmd.  He  also  contended,  that  the  patent,  by  its  title,  was  for 
machinery,  and  not  irrespective  of  it;  and  that,  therefore,  as 
plaintiff  had  not  proved  the  defendant  to  have  used  the  compound 
machine,  no  infringement  had  been  committed,  and  defendant 
would  be  entitled  at  once  to  a  verdict. 

The  Lord  Chief  Baron  stated,  that  the  construction  of  the  spe^ 
cification  was  matter  of  law,  and  therefore  he  should  reserve  the 
point  for  the  opinion  of  the  Court  above,  in  case  the  verdict  was 
given  for  the  plaintiff,  after  hearing  the  defendant's  case. 

The  Solicitor-General  then  opened  the  defendant's  case,  in 
which,  after  observing  on  the  incorrectness  and  ambiguity  of 
plaintiff's  specification,  (by  which  it  was  clear  no  workman  could' 
make  a  machine  without  being  led  into  vexatious  error  and  ex^ 
pensive  alterations,  as  had  been  shewn  by  the  evidence  of  the* 
party  whom  the  plaintiff  himself  had  employed  to  make  his 
modJel,  and  who,  notwithstanding  he  had  had  the  plaintiff's- 
assistance,  had  been  completely  misled),  he  stated  that,  as  to  the 
first  claim  of  the  plaintiff,  that  of  keeping  the  wires  free  from  twist, 
he  shpuld  shew  that  it  was  destitute  of  all  novelty,  being  aocom-*' 
pished  by  the  bobbin  franves  bemg  made  always  to  present  thet 
same  face*  which  was  preds^y  thei  principle  of  thehempen^Tqpe' 
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bymgHUfldiiiiet,  inyented  by  Cartwright  and  others^  which  ma- 
dJunet  had  been  in  use  at  defendant's  factory  for  nearly  half  a 
eeotiiry ;  that,  as  to  plaintiff's  second  improvement,  the  use  of 
eoies  in  the  strands  and  ropes,  it  was  the  common  practice  of 
all  hempen  ropemakers,  as  even  plaintiff's  witnesses  had  admit- 
ted ;  and  which,  in  short,  was  nothing  more  than  Hoddart's  Re- 
gister Plate,  in  constant  use  by  defendant,  and  all  manufacturers  of 
any  reputation  in  diat  trade,  and  had  been  stated  as  a  prindple  of 
ropemaking  in  several  treatises,  especially  in  BrewHer^B  Ency- 
elopeedicL^  Chapman  an  Cwdage^  and  many  other  works.  He 
was  aware  that  his  learned  friend  would  contend  that,  although 
both  these  improvements  were,  in  fact,  old  in  hempen  rope 
manufacture,  they  were  new  in  wire-rope  making ;  but  the  mere 
change  of  matenal  did  not  entitle  the  plaintiff  to  a  patent,  for 
he  had  expressly  stated,  on  the  &ce  of  his  specification,  that  he 
did  not  daim  wire  ropes,  or  the  substitution  of  wire  for  hemp ; 
and  as  die  pUintiff  had  done  nothing  more  than  take  the  same 
plan  oi  preventing  twist  and  using  cores  which  had  been  prac- 
tised in  hempen  rope,  and  merely  applied  the  same  to  wire  rope, 
he  had  made  no  ducovery  of  any  new  invention,  but  had  rather 
borrowed  an  old  invention  of  others,  and,  therefore^  he  could  not 
support  his  patent.  The  defendants,  who,  he  believed,  were  the 
most  extensive  rope-manufacturers  in  the  worid,  when  wire  rope 
became  to  be  used  in  this  country,  finding  their  machinery 
equally  well  adapted  to  make  wire  as  well  as  hempen  rope,  began 
to  use  it  for  that  purpose ;  it  being  equally  important  to  prevent 
twist  moA  use  cores,  whether  the  rope  were  made  of  hemp  or 
wire;  and,  therefore,  all  they  had  done  was  to  use  their  old 
mdiehinery,  without  any  addition  or  alteration  in  pnnciple.  He 
thou^it  the  jury  would  pause  before  they  arrived  at  the  mon- 
strous conclusion  that  the  plaintiff  should,  by  virtue  of  any 
patent  he  mij^t  have  obtained,  enter  the  defendant's  manufac- 
tory, and  say, ''  You  shall  not  use  your  old  machinery  for  making 
n^  of  any  material  to  which  it  is  adapted ;"  but,  on  the  contrary, 
he  contended  that,  in  common  sense,  and  in  law,  the  defendants 
had  a  perfect  right  to  use  such  machineiy  to  make  ropes  of 
hemp,  silk,  wire,  or  any  other  material  suitable  for  the  purpose. 
This  might  become  a  question  of  law,  but  he  should  first  esta- 
blish the  fact  by  evidence,  and,  under  his  Lordship's  direction, 
he  would  look  for  their  verdict ;  he  would  not,  however,  rest  the 
ease  even  on  that  strong  ground  of  defence,  but  he  trusted  that 
he  should  be  able  to  meet  the  plaintiff  on  his  own  ground,  by 
proving  that  Mr.  Andrew  Smith,  the  first  patentee  of  wire  rope, 
had  made  wire  rope  free  from  twist,  and  with  cores  in  the  strands 
and  ropea,  above  twelve  months  beifore  the  plaintiff's  patent ;  that 
he  should  prove,  by  Mr.  Smith  and  his  foreman,  who  had  sold 
sadi  rope  before  the  date  of  plaintiff's  patent,  and  had  submitted 
necimaia  to  the  Admiralty,  which  specimens  the  ofiicers  e^  tho* 
AdhnirBUy  wovld  prodooe  m  the  inspection  of  the  jury. 
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Solicitor-General  concluded,  by  reminding  the  jury,  that  although 
it  might  be  desirable  to  encourage  ingenuity,  it  was  a  duty  they 
owed  to  the  public  not  to  prevent  competition,  and  thus  raise  a 
useful  article  in  this  mercantile  country  to  an  exorbitant  price, 
by  extending  protection  to  a  patentee  who  had  made  no  disco- 
very, but  merely  made  wire  rope  by  the  ordinary  means  of 
hempen  rope  machinery,  without  any  invention  of  hU  own,  and 
without  even  the  conception  of  an  original  idea. 

Mr.  Burlinson  (machine-maker,  Sunderland),  examined  by 
Mr.  Whateley :  —  He  had  known  defendant's  hempen  rope 
machinery  for  above  twenty  years.  The  machinery  by  which 
they  now  made  wire  rope  was  identically  the  same.  The  bobbin 
frames  always  presented  the  same  face.  Had  made  a  model  of 
plaintiff's  machine  from  his  specification  and  drawings,  in  doing 
which,  when  the  model  was  made  it  would  not  turn  round,  but 
required  the  arms  to  be  lengthened,  and  the  stud-wheels  enlarged, 
wmch  caused  an  increase  of  one-twelfth  of  the  expense,  and  one- 
third  of  the  time  of  making  the  original  machine. 

Mr.  Arthur  Ray  (engineer),  examined  by  the  Solicitor-Gene- 
ral, gave  evidence  to  the  same  effect  as  Mr.  Burlinson,  stating, 
that  he  had  been  many  years  acquainted  both  with  rope  ma- 
chinery and  the  mode  of  manufacturing  rope ;  the  principle  of 
central  yams  in  strands  and  cores  in  ropes  had  been  from  his 
earliest  recollection  the  practice  of  hempen  rope-makers. 

Upon  this,  the  Lord  Chief  Baron  stated,  that  the  fact  of 
defendants  having  only  used  the  old  hempen-rope  machinery, 
and  having  used  cores  in  hempen  ropes,  had  been  clearly  esta- 
blished, and  it  seemed  unnecessary  to  call  any  further  evidence 
on  that  point ;  the  great  question  between  the  parties  being, 
whether  that  affected  the  plaintiff,  his  case  being  for  doing  thu 
in  wire  ropes  only,  made  of  untwisted  wires. 

A  long  argument  ensued  between  the  counsel  on  each  side, 
after  which  his  Lordship  stated,  that  the  cases  which  bore  most 
upon  the  point  were  Lewis  v,  Davis,  Lewis  r.  Mariner,  and  Hall  v. 
Boot,  the  first  two  being  in  respect  of  a  rotatory  cutter  for  crop- 
ping cloth,  and  the  latter  case  for  passing  gauze  over  a  gas-lamp  for 
singeing  the  fibres  off  lace.  Whatever  might  be  his  own  opinion 
on  the  decision  of  these  cases,  he  should  rule  in  accordance 
with  them,  leaving  the  defendants  to  move  the  Court  above,  if 
the  verdict  should  ultimately  turn  out  against  them. — This  being 
understood,  the  Solicitor-General  said  he  should  proceed  on  the 
wire-rope  part  of  the  defence. 

Mr.  Andrew  Smith  (engineer)  stated  that  he  had  several 
patents  for  wire  ropes ;  in  1839,  and  1840,  he  had  made  wire 
ropes  of  untwisted  wires,  and  with  cores,  both  in  the  strands  and 
ropes,  at  Grimsby  and  Millwall ;  that  on  the  26th  of  March, 
1840,  he  had  left  a  specimen  of  such  ropes  at  the  Admiralty; 
and  frirther,  that  he  had  sold  a  large  quantity  of  such  rope  before 
plamtiff's  patent,  which  bore  date  the  7th  of  August,  1840.     He 
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\mA  n\mf  thfMpA  Kir  W.  %ym(mtW  (Hnnffytfr-Offtufmi  (ft  th#j 
P(«jy)  ymthi  nfrmnn  with  tmtnt  tit  bw  rrrj>^, 

Twr  ^p^irrni^  frmn  ihu  Aflm'trnhy  wnn  pro<Iiif^fl  hjr  Mr,  ttnt' 
firjr  (yuiiwif  of  fth^  Mofl^l  Room,  Kom^»iyt-h/rti*#?) }  ftiiil  dnothi^ 
pi#(«  of  ff/p«,  l>)r  Mr.  Hmhop,  roAf kf;d  B,  whiirh  Wl  bf^im  tiiied 
m  A  f^tm  p!itu\%n%  in  ihu  (/Oiin  frf  Chftnrrfrnr.--  Mr.  Hmith  (iiiiC<'«l 
tiM**  Mimpl^  ww^  miwlf!  rrf  m%im\nU'A\  wirfn^  mu\  with  fjorwi, 
MViT^  thif  rJnUi  of  plftiniiff *»  p^f^mt  $  Anrl  tMi  ih#f  ttfHmmmi  wam 
il«ttt#rri4  At  tb«  AilmimHjr  rm  Dtp.  ^dth  MAfdi,  IMO. 

WHn««i#  wm  n(ffffrfs\y  (troMMoiAmini;/!,  ^pfrdAlljr  am  to  hi*  nnltm 
of  thi^  AfUHiiffium  of  wifft  fO|»f?,  nnd  tm  Ut  th^w^  ^pfimmfm^  f^rifi; 

of  IffHtWHi^i^n  wif^/ 

llbi  idffiMttp  fcmmmtmtUtA  two  ^imtl#rmm  on  ^fwh  nuU  to 
MMtviimf  thwifj  9fpH^fn^w^  ont  of  ffonft* 

€ftfyt«in  Town^li^n^l  (of  th^  fH^hi  lUfmm)  prmfd  th<;  numSy' 
inff  hy  Mr,  Kmith  of  wir^  rrmft  t/>  thut  vf?fi^l  j  iinil  Mr,  Hrnifh*»i 
«;n<ien««  wiki  c;onfifmi;d  }ry  bi«  fin^m\Ptif  Mtmrn,  flolkitid  uml 
BinKA/ 

John  Fwry,  B««,  (dvil  frn^n^?*^^  protird  thi?  prindpfc  of  tli^ 

\m  okl,  wHIknown,  Ami  tM^d  fy^or^j  pUinfifffi  |yftt.^nt ;  nnA  (\i'.' 
t«iM  Mrrniti^^JiHy  tb#!  prrtmriplfii  on  whi^h  wfiirfi  mft^hin^  ntU'A* 
tUt  kUm  pTorwl  tbu  wi#f  of  WFfwi  to  havf?  b*?iyn  An  olrf  priwrfi^'^  in 
rope^mAKinfi^,  H«r  th^  point^^l  r^it  th^  /ii^imirif?fi  in  plaintiff  *a 
(rp«(TiA«iiiion#  At  f^rmt  l^f(t.li,  Witnfit#i  ulito  MAti;(1,  thut  hi;  WM 
one  of  th«  two  yhtiJmn  who  hmX  tthmm^'A  th^  iipf^dnM^A  of 
Kffrith'«  wifu  fop^^o^ln/fwl,  Ami  th^  wir««  WM'f  irithirr  fff'^  frrmi 
twiAi  or  hm^l  no  twmt  th«t  cotild  h#;  pr#jifili/riAh 

AkrxAfid^T  OartUmf  B#k|,,  (murini?  mf(inirifr)  ctay^  fffuytw^  i4f 
th«  MMM  «lfei!t,  tbui  h$f  hnkl  in  IH39  unrY^^^I  And  tAln<»^l  Mr, 
Kmith'ff  niA^hin«rfi  whirh  waa  mmU  on  prinnpli^fi  whirh  ^^ 
elif^^d  Afrjr  twfdt  tft  tb«  wirrA  $  Anil  witn^nA  gAve  hiA  opinion  tliAt 
ttMTA  WAA  no  twiAl  hi  th(f  upmmtcnn  frffnlnt^A, 

TiriA  fdoMrd  iliA  d«firnoAntA*  c;aa^,  on  whiirh  th«  plAinttif^A 
emumfl  fACAtlAH  CApi*  tUhly  Ami  Mr,  (/nrwforil  (the  oth#?r  two 
p«tfe»  who  bAd  AXAmimrd  tb#««  fip<;amfmA)i  who  p(Ari;  ib<rir  opinion 
(tNH  thA  wfrfAwcTA  iwiAt«d)  nlW  whf^^h  th#rir  w#rA  Anlmiitt«d 
to  tAriodA  fflo^l^A  of  (rxAminAtion  Mi^p^fnfjNi  hjr  hfA  f /mlAb^, 

TbA  fiOrd  ChiAf  BAron,  in  Mftmfyiinic  np  tm?  ^^aaa  to  thA  iiiry^ 
(AfMfn^t  tiiA  qf«(!AtionA  of  hiw  wata  for  ttiA  JfndgAA  of  tbA  iUmrif 
hni  th«  i;p«Al  quAAiionA  tm  thA  jtirjr  wrrf^'Amt,  aa  to  thA  drfUfi^ 
Anejr  of  tbA  ffpmfiimtion  i  waa  it  nmrb^  tAkin^f  tbA  ApAri^i^ion 
AAd  drAwiA^  toco^bAr,  AA  A  Akilfffl  An^nATTi  nmmUy  fimvUrytil  to 
mAkA  AHAb  fnAKMOAA,  emM  m$k$!  a  mAi^binA  witlifmi  dtnlAfiltjr  or 
Addition?  if  noiy  tbA  riAfAndAntA  WArA  AntitM  to  a  t^rdiAt  im  tbAi 
IMHIA  i  it  h  WAA,  tbA  phuntiff  wtfuH  bA^^iK/tntintf  oni  tbAi  Ufih 
tbA  MrtiAA  Ampb^Ad  bjr  pkinitiT  And  by  dAfAmmnt  to  toAk^  tbA 
mAOMA  fa«d  fmUd  to  do  «o  ^  but  rAmimlioK  tbA  jnrf  f  bAt  it  waa 
noi  Aoeii  a  AtAlAkA  aa  toigbti  by  ewipAfing  OfMr  pArt  wiUi  AtiotbAr^ 

tot.  XXtf.  H 
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be  discovered^  that  would  invalidate  the  specification.  The  other 
great  question,  irrespective  of  the  points  of  law,  was,  were  ropes 
of  wire  free  from  twist,  with  cores  in  the  strands,  made  by  Mr. 
A.  Smith  before  the  date  of  plainti£f 's  patent ;  Mr.  Smith  at  the 
time  he  so  made  them  being  aware  of  the  importance  of  keeping 
the  wires  free  from  twist?  if  so,  then  the  defendants  were 
entitled  to  their  verdict.  If,  however,  they  thought,  looking  at 
all  the  circumstances  of  the  case,  the  plaintiff  was  the  first  person 
who  discovered  and  duly  appreciated  the  importance  of  making 
wire  ropes  with  the  wires  free  from  twist,  and,  actually,  so  appre- 
ciating the  importance  of  it,  carried  that  into  effect,  by  producing 
a  wire  rope  so  made,  then  he  was  entitled  to  have  the  benefit  of 
his  patent,  and  their  verdict  in  his  favour.  His  Lordship's  -sum- 
ming-up lasted  about  three  hours,  and  the  jury  retired  about  ten 
o'clock,  and,  after  an  absence  of  nearly  half  an  hour,  found  a 
verdict  for  the  plaintiff  upon  all  the  issues,  with  damages— 40s. 


Before  the  Lord  Chief  Baron,  and  Barons  Barke  and  Alderaon, — 

January  1 5th,  1845. 

The  Solicitor-General  moved  for  a  rule  nisi  for  a  nonsuit,  upon 
the  points  reserved  at  the  trial,  and  also  for  a  new  trial,  upon  five 
other  grounds  of  misdirection  of  the  learned  Judge.  The  learned 
counsel  entered  into  a  long  detail  of  the  evidence,  resting  the 
application  for  a  nonsuit  on  the  grounds — 1st.  That  the  specifica- 
tion claimed  the  machinery  as  the  invention,  and  not  (as  his 
Lordship  had  ruled  at  the  trial)  the  article  produced,  irrespective 
of  8uch  machinery ;  and.  the  machinery  having  been  prored  to 
be  old,  the  plaintiff  should  have  been  nonsuited,  on  the  authority 
of  the  jcase  of  King  v,  Wheeler. 

[The  Lord  Chief  Baron :  The  constructions  I  put  upon  the 
specification  were  to  raise  the  questions  for  the  opinion  of  the 
Court ;  and  it  is  clear,  that  unless  the  plaintiff  can  maintain  his 
patent  for  the  article  produced,  independent  of  the  mode  of 
making  it,  he  cannot  succeed.] 

2nd.  That  the  making  ropes  of  untwisted  wire,  and  using  cores, 
was  claimed  as  two  separate  inventions,  and  not  in  combination, 
and  are  so  stated,  as  the  first  and  second  claims  in  the  specifica- 
tion, and  that,  inasmuch  as  one  was  proved  to  be  old,  the  whole 
patent  failed,  on  the  authority  of  Brunton  v,  Hawkes. 

The  application  for  a  new  trial  was  claimed  on  the  grounds — 
1st.  That  plaintiff,  having  only  adopted  the  same  method  in 
making  wire  ropes  as  defendants  had  before  used  in  making 
hempen  ropes,  the  patent  could  not  be  sustained. 

[The  Lord  Chief  Baron :  I  have  a  note  that  this  was  proved  to 
my  satisfaction,  and  not  denied  by  the  other  side.] 

2nd.  That  his  Lordship,  at  the  trial,  had  directed  the  jury, 
that  it  was  not  enough  to  defeat  the  patent,  that  Mr.  A.  Smith 
had  made  wire  ropes  without  twist  before  the  patent  was  granted. 
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unless  he  appreciated  the  importance  of  it  at  the  time — ^the  law 
heiag,  that  the  making  the  article  was  sufGicient,  whether  the 
party  appreciated  the  importance  of  it  or  not. 

3rd.  That  a  mode  of  testing  Mr.  A.  Smith's  wire  being 
twisted,  which  had  been  given  by  the  plaintiff's  witnesses,  and 
adopted  by  his  Lordship,  was  incorrect. 

[The  Lord  Chief  Baron:  If  that  test  was  a  mistake,  sur- 
rounded as  you  were  by  scientific  persons  of  eminence,  it  is  sin- 
gular thi^  did  not  correct  it  at  the  time.] 

4th.  That  his  Lordship  had  directed  the  jury,  that  if  Smith's 
wire  rope  bad  any  twist  at  all,  it  would  not  defeat  the  patent, 
although  the  twist  was  so  trifling  as  not  to  affect  the  rope — the 
utility  of  the  rope  being  the  ground  of  the  invention.  5th.  That 
the  patent  was  too  large,  and  if  sustained  would  prevent  the 
making  of  all  kinds  of  wire  rope,  which  was  inconsistent  with 
plaint&'s  claim ;  and  the  patent  should  have  been  for  some  spe- 
cific improvement. 

The  Lord  Chief  Baron :  This  case  is  not  only  of  great  con- 
sequence, both  to  the  parties  and  the  pubUc,  but  it  involves  im- 
portant principles  of  law  for  the  judgment  of  the  Court.  Take 
a  rule  nisi  on  all  the  grounds. 

Rule  nisi  granted. 


LIST  OP  BEGISTBATIONS  EPPBCTED  UNDER  THE  ACT  FOB  PRO- 
TECTING NEW  AND  ORIGINAL  DESIGNS  POR  ARTICLES  OP 
UTILITY. 

1845. 

Jan.    1 .  David  Gordon  Laing,  of  2,  Yilliers-street,  Strand,  for  a 

valve-cock. 

2.  John  Warner  and  Sons,  of  8,  Crescent,  Jewin-street, 

Cripplegate,  for  a  glass  holder  and  air  deflector  for 

spirit  and  other  lamps. 

4.  Thomas  Wood,  of  19,  Upper  Bamsbury-street,  Islington, 

for  a  pocket  balance  for  coin. 
6.  James  Ward  and  William  Colboume,  of  Stratford-on- 
Avon,  and  John  Gillett,  of  Bndls,  Warwickshire,  for 
an  improved  chaff-cutting  machine. 
7..  Henry  Harris,  of  Greenwich,  for  an  improved  glazier's 
diamond. 
10.  Th£  Messrs.  Distin,  of  London,  for  a  Sax  Horn,  (a 

musical  wind  instrument). 
13.  Thomas  Farmer,  of  Birmingham,  for  a  card  case. 
13.  Luke  Williams,  of  14,  Upper  Marylebone-street,  Portland- 
place,  for  a  concave  bottom  tea  kettle. 
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Jan.  15.  Micah  Cammy  of  Greenhill,  Norton,  for  a  reaping  hook. 
16.  Agmor  IHshim  Vesey  Canavan,  of  H.  M.  13th   Light 
Dragoons,  for  a  saddle-tree. 

16.  Alexander  Southwood  Stacker,  of  Wharf-road,  City-road, 

London,  for  a  safety  envelope  or  letter. 

17.  Samuel  Parlour,  of  3,  Park-road,  Hollo  way,  for  a  card- 

case. 
17.  James  Bromley,  of  55,  WhiteMar-gate^  Hull,  for  a  night 

lamp. 
17.  William  Butler,  of  Glasgow,  for  an  improved  fomace 

hridge. 

1 7.  Thomas  Barley  Armitage,  of  Louth,  for  the  "  Yarborough 

life  buoy." 

18.  Henry  Potter,   of  Bridge-street,   Westminster,    for  a 

chromatic  flute. 
21.  G.  J,  Nicholson,  of  Raymond-buildings,  Gray*8-inn,  for 

an  improved  form  of  horse-shoe. 
24.  A,  Atherton  ^  Co,,  of  Wolverhampton,  for  an  iron  for 

ironing. 
24.  Joseph  Guise,  of  75,  Margaret-street,  Spa-fields,  for  a 

glass-holder  for  gas-burners. 
27.  George  Jewell,  of  55,  Sloane-square,  for  a  portable  crane. 

27.  Thomas  Ward,  of  Broad-street,  Golden-square,  for  an 

improved  saddle. 

28.  William  Crane  Wilkins  and  Matthew  Samuel  Kendrick, 

of  Long-acre,  London,  for  an  improved  catoptric  spirit 
lamp. 
28.  James  Tildesley,  of  Willenhall,  Staffordshire,  for  a  latch 
and  catch. 


Stist  of  ^tit\matx% 

OF    PARTS    OF    INVENTIONS    AND 

^tnenliment0 

MADE  UNDER  LORD  BROUGHAM*S  ACT. 


Josias  Christopher  Gamble,  of  St.  Helen's,  Lancashire,  manu- 
facturing chemist, — disclaimer  to  patent,  dated  14th  March, 
1839,  for  "  improvements  in  apparatus  for  the  manufacture  of 
sulphate  of  soda,  muriatic  acid,  chlorine,  and  chlorides." 
Filed  2nd  January,  1845. 
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Siist  of  ^tmtfi 

Thai  have  passed  the  Great  Seal  of  IRELAND,  to  the  11th  of 

January,  1845,  inclusive. 

To  Heniy  Chailes  Lacy,  of  Kenyon  House,  near  Manchester,  in  the 
county  of  Lancaster,  Esq.,  and  George  Watson  Buck,  of  Man- 
chester, in  the  said  county,  ciYiL  engineer,  for  a  new  manufacture 
for,  and  method  of  sustaining,  the  rails  of  railways.  Sealed  30th 
December. 

PLerre  Armand  le  Comte  de  Fontainemoreau,  of  Skinner's-place, 
Sise-lane,  in  the  city  of  London,  for  a  new  mode  of  locomotion, 
applicable  to  railways  and  other  roads, — ^being  a  foreign  commu- 
nication.    Sealed  6th  January. 

Josias  Christopher  Gamble,  of  St.  Helen's,  in  the  county  of  Lan- 
caster, manu£Eu;tuiing  chemist,  for  improvements  in  the  manu- 
facture of  sulphuric  acid.     Sealed  10th  January. 

James  Pilbrow,  of  Tottenham,  in  the  county  of  Middlesex,  en- 
gineer, for  certain  improvements  in  propelling  carnages  on 
railways  or  common  roads,  and  vessels  on  rivers  or  canals. 
Sealed  16th  January. 


Mitit  of  iPatnttis 

Granted  for  SCOTLAND,  subsequent  to  December  22nd,  1844. 

To  William  Thomas,  of  Cheapside,  London,  for  improvements  in 
manufacturing  stays,  bandages,  and  other  similar  articles, — 
being  a  foreign  communication.     Sealed  24th  December. 

William  Higham,  of  Notty-ash,  near  Liverpool,  plumber,  and 
David  Bellhouse,  of  Liverpool,  merchant,  for  improved  con- 
structions of  boilers,  for  evaporating  saline  and  other  solutions, 
for  the  purposes  of  crystallization,  and  also  for  the  evaporation 
of  fluids  generally.     Sealed  24th  December. 

Joseph  Lockett,  of  Manchester,  engineer,  for  improvements  in 
^paratus  for  preparing  to  be  engraved  or  turned  such  copper 
or  other  metal  cylinders  or  rollers  as  are  to  be  used  for  print- 
ing or  embossing,  or  calendering  calico  or  other  fabrics.  Sealed 
26th  December. 

Bobert  Walker,  of  St.  Helen's,  in  the  county  of  Lancaster,  colliery 
agent  and  manager,  for  improvements  in  apparatus  for  riddling 
coals  at  collieries.     Sealed  26th  December. 
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Christopher  Fhipps^  of  Birer,  near  Dover,  paper  manofactorer, 
for  an  improyement  or  improvements  in  the  manufacturing  of 
paper,  and  in  making  writing  and  other  papers,  or  in  the  ma- 
chinery employed  for  those  purposes, — being  partly  foreign 
and  partly  his  own  invention.     Sealed  26th  December. 

James  Nield,  of  Taunton,  State  of  Massachusets,  United  States, 
machinist,  for  certain  improvements  in  looms.  Sealed  27th 
December. 

Henry  Charles  Lacy,  of  Kenyon  House,  near  Manchester,  and 
George  Watson  Buck,  of  Manchester,  civil  engineer,  for  a  new 
manufaeture  for,  and  method  of  sustaining,  the  rails  of  railways. 
Sealed  28th  December. 

John  Swindells,  of  Manchester,  manufacturing  chemist,  for  several 
improvements  in  the  preparation  of  various  substances,  for  the 
purpose  of  dyeing  and  producing  colors ;  also  improvements 
in  the  application  and  use  of  several  mechanical  compounds, 
for  the  purpose  of  dyeing  and  producing  colors,  not  hitherto 
made  use  of.     Sealed  30th  December. 

Moses  Pook,  of  London,  for  improvements  in  preparing  or  treat- 
ing hemp,  flax,  and  other  textile  plants, — ^being  a  foreign  com- 
munication.    Sealed  30th  December. 

Benjamin  Baillie,  of  Henry-street,  London,  glazier  and  metal-frame 
maker,  for  improvements  in  regulating  the  ventilation  of  build- 
ings.    Sealed  31st  December. 

Robert  Griffiths,  of  Smethwick,  near  Birmingham,  engineer,  for 
improvements  in  the  manufacture  of  bolts,  railway  pins,  spikes, 
and  rivets.     Sealed  31st  December. 

Guy  Carleton  Coffin,  of  Landfcnrd,  in  the  county  of  Wilts,  for  cer- 
tain improvements  applicable  to  locomotive,  marine,  and  sta- 
tionary engines.     Sealed  2nd  January. 

John  Ainslie,  feirmer,  Bicdhugh,  near  Dalkeith,  North  Britain,  for 
a  certain  improvement  or  certain  improvements  in  the  apparatus 
and  arrangements  for  the  manufacture  of  tiles  and  similar  articles 
from  clay  and  other  plastic  matter.     Sealed  2nd  January. 

George  William  Lenox,  and  John  Jones,  of  Billiter-square,  London, 
merchants,  for  improvements  in  the  manufacture  of  sheaves 
and  shells  for  blocks,  and  of  bolts,  rings,  or  washers,  for  the 
purposes  of  shipwrights  and  engineers.     Sealed  9th  January. 

Charles  Louis  Mathuren  Fouquet,  of  Jermyn-street,  Haymarket, 
London^  for  improvements  in  the  preparation  of  an  artificial 

.  vegetable  gum,  to  be  used  as  a  substitute  for  gum-senegal. 
Sealed  9th  January. 
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JoBCfh^  Woods,  of  Backlorebiirr,  London,  dril  ongincer,  for  im- 
prorements  in  prodacing  and  multiplYing  oopiea  and  designs, 
and  in^reasiona  of  printed  or  written  aurfibees, — being  a  foreign 
eommnnication.     Sealed  10th  January. 

Archibald  TraD,  of  Great  BnaaeU-street,  Bloomsbory-aqaare,  Lon- 
don, ifut  an  improrement  in  the  niann£M;tare  of  aails  for  ships 
and  other  Teasels.     Sealed  13th  January. 

Frank  FieLda*,  of  (M-street,  London,  for  certain  improTements 
in  wir&>work  for  the  mannfutoring  of  paper,  and  the  i^plica- 
titm  thereof  to  snch  pniposes, — bong  a  foreign  communication. 
Sealed  13th  January. 

Thomas  Lexer  Boahton,  of  Bolton-le-Moors,  iron  manufacturer, 
for  in^roTcments  in  the  mannfactore  of  iron.  Sealed  14th 
January. 

James  Pahner  Bndd,  of  Tstahfera  Lron  Works,  Swansea,  merchant, 
for  impiDTements  in  the  manniafture  of  iron.  Sealed  l/th 
January. 

Balph  Knowks  Waller,  of  Manchester,  candle-wick  manufacturer, 
f(»  improTements  in  the  manufacture  of  platted  wicks,  and  in 
the  nianu£u;ture  of  candles.     Sealed  17th  January. 

Ste^ien  Hutchison,  of  the  London  Gas  Works,  Yauxhall,  engineer, 
for  certain  improvements  in  gas  meters.    Sealed  21  at  January. 

Arthur  Wall,  of  l^steme-place.  Poplar,  London,  surgeon,  for 
cotain  improTements  in  the  manufoeture  of  steel,  copper,  and 
other  metals.     Sealed  21st  January. 

William  Betts,  of  Smithfield-bars,  London,  distiller,  and  Alexander 
Southwood  Stocker,  of  the  same  place,  for  improTements  in 
bottles,  jars,  pots,  and  other  similar  Tesseb^  and  in  the  mode 
of  manufarturing,  stoppering,  and  covering  the  same.  Sealed 
22nd  January. 

Squire  Digg^  of  Bury,  machine-maker,  for  certain  improTements 
in  looms  for  weaTing.     Sealed  22nd  January. 


SEALED    IN    ENGLAND. 

1844^5. 


To  Louis  Josqph  Wallerand,  of  Basing-lane,  merchant,  for  im- 
proTements in  dyeing  or  staining  Tsrious  kinds  of  fabrics, — 
being  a  communication.  Sealed  30th  December— 6  months 
for  inrdment. 


i 


\ 
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William  Betts,  of  Smithfield-bars,  distiller,  and  Alexander  South- 
wood  Stocker,  of  the  same  place,  Gent.,  for  certain  improve- 
ments in  bottles,  jars,  pots,  and  other  similar  vessels,  and  in 
the  mode  of  manufacturing,  stoppering,  and  covering  the  same. 
Sealed  30th  December — 6  months  for  inrolment. 

Alexander  Bain,  of  Charlotte-streeet  West,  engineer,  for  improve- 
ments in  apparatus  for  ascertaining  and  registering  the  progress 
and  direction  of  ships  and  other  vessels  through  water,  and  for 
ascertaining  the  temperature  in  the  holds  of  ships  and  other 
vessels, — and  for  taking  soundings  at  sea.  Sealed  31st  Decem- 
ber— 6  months  for  inrolment. 

Moses  Poole,  of  Serle-street,  London,  Gent.,  for  improvements  in 
preparing  or  treating  hemp,  flax,  and  other  textile  plants, — 
being  a  communication.  Sealed  31st  December — 6  months  for 
inrohnent. 

James  Home,  of  Clapham  Common,  Esq.,  for  certain  improve- 
ments  in  injecting  instruments,  which  are  also  appUcable  to 
various  pneumatic  purposes.  Sealed  2iLd  January,  1845 — 6 
months  for  inrolment. 

William  Hannis  Taylor,  of  West  Strand,  Gent.,  for  certain  im- 
provements in  propelling.  Sealed  2nd  January — 6  months 
for  inrohnent. 

Thomas  Russell,  of  Fife,  iron-founder,  and  John  Peter,  jun.,  of 
the  Kirkland  Works,  for  certain  improvements  in  flax-spinning 
and  flax-spinning  machinery,  which  are  also  applicable  to  the 
manufacture  of  other  fibrous  substances.  Sealed  6th  January 
— 6  months  for  inrolment. 

Henry  Lund,  of  the  Inner  Temple,  Esq.,  for  improvements  in  the 
manufacture  of  umbrellas  and  parasols. — Sealed  11th  January 
— 6  months  for  inrolment. 

John  GoUop,  of  Charles-street,  engineer,  for  improvements  in 
spring  hinges,  in  spring  roller  bUnds,  and  in  applying  springs 
to  easy  chairs  and  carriages. — Sealed  11th  January — 6  months 
for  inrolment. 

Robert  Griffiths,  of  Smethwick,  Staflbrd,  engineer,  for  improve- 
ments in  the  manufacture  of  bolts,  railway  pins,  spikes,  and 
rivets.     Sealed  11th  January — 6  months  for  inrolment. 

George  Spencer,  of  Hungerford-street,  West  Strand,  engineer's 
draftsman,  for  improvements  in  propelling  vessels  on  inland 
waters.     Sealed  11th  January — 6  months  for  inrolment. 

George  Bell,  of  Pembroke-road,  Dublin,  merchant,  for  improve- 
ments in  drying  malt,  grain,  and  seeds.  Sealed  1 1th  January 
— 6  months  for  inrolment. 
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Stepben  Pott,  of  Woodbnd-pkce,  St.  John's  Wood,  Gent.,  for 
improremenls  in  the  application  of  springs  to  locks  and  other 
figtwiings,  to  paper-holders,  to  candle  lamps,  to  hlinds,  window 
cashes,  and  doors,  and  to  seats  and  dastic  sar&oes  for  sitting 
sod  redlining  on.  Sealed  11th  Janoarr — 6  months  iar  in- 
rohnnit. 

William  Tudor  MableT,  of  West  Lambrook,  Somersetshire,  engi- 
neer, for  certain  improrements  in  the  manii£u;tare  of  bottons 
from  horn  or  hooC  and  oth^  matters  requiring  similar  pressure, 
and  in  the  mannfiytore  of  other  artides  in  dies  from  horn  or 
hooC  and  other  matters  reqoiring  similar  pressore.  Sealed 
1 1th  Janoarr — 6  months  for  inn^ment. 

Sqnire  Digg^,  of  Bory,  Lancashire,  machine  maker,  for  certain 
improrements  in  looms  for  wearing.  Sealed  1 1th  Janoarr — 
6  months  lor  inrolmmt. 

John  Boas,  of  Woodbridge,  Soffblk,  dissenting  minister,  for  im- 
prored  machinery  for  platting  or  braiding  straw,  grass,  and 
other  materials,  principally  designed  to  produce  what  is  called 
or  known  as  Tuscan  or  Le^uHn  bruded  straw,  for  hats  and 
bonnets, — being  a  communication.  Sealed  11th  January — 
6  months  for  inrolment. 

Heniy  Cartwright,  of  the  Dean,  near  Broseley,  Salop,  frrmer,  for 
certain  improrements  in  the  construction  of  paddle-wheds. 
Sealed  1 1th  Januarv — 6  months  for  inrolment. 

Samod  Pmritt,  of  Edenfield,  Lancashire,  manufrcturer,  for  certain 
improrements  in  machinery  or  apparatus  for  preparing  and 
carding  wooL     Sealed  1 1th  January — 6  months  for  inrolment. 

Thomas  Keasky,  of  Bermondsey,  Surrey,  tanner,  for  certain  imr 
prorements  in  the  manufrcture  of  leather,  part  cnr  parts  of 
which  improrements  are  also  applicable  to  otheruseful  purposes. 
Sealed  1 1th  January — 6  months  for  inrolment. 

Hemry  Charles  Lacy,  of  Kenyon  House,  Manchester,  Esq.,  and 
GecMge  Watson  Buck,  of  Mandiester,  dril  engineer,  for  a  new 
manufiietare  for,  and  method  of,  sustaining  the  rails  of  rail- 
ways.   Sealed  14th  January — 6  months  for  inrolment. 

Edwin  Lucas,  of  Birmingham,  madiinist,  for  certain  improre- 
ments in  the  manufrcture  of  dudns.  Sealed  16th  January — 
6  montha  £a§  inrdment. 

William  Hont,  of  Dodderiiill,  Worcester,  brick-maker,  for  improved 
apparatoM  to  be  used  for  burning  cod;  also  improved  apparatus 
to  be  used  for  applying  heat  to  effect  evaporation  of  certain 
■oliitiona.    Seakd  16tfa  January — 6  months  for  inrolment. 
YOL.  zxn.  I 
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John  James  Osborne,  of  Macclesfield,  Gent.,  for  certain  improve- 
ments in  the  manufacture  of  iron  and  steel,  and  in  the  fur- 
naces to  be  employed  for  such  or  similar  manufactures, — being 
a  communication.  Sealed  16th  January — 6  months  for  in- 
rolment. 

Henry  Adolphe  Dubem,  of  Paris,  merchant,  for  improvements  in 
atmospheric  railways, — ^being  a  communication.  Sealed  1 6th 
January — 6  months  for  inrolment. 

Paul  Qodefroy,  of  Ludgate-hill,  merchant,  for  improvements  in 
printing  calico  and  other  fabrics.  Sealed  16th  January — 6 
months  for  inrolment. 

Louis  Joseph  Lecour,  of  Leicester-square,  for  improvements  in 
apparatus  for  moving  the  warp  in  looms.  Sealed  16th  Ja- 
nuary— 6  months  for  inrolment. 

Augustus  WOliam  Gadesden,  of  Wobumnsquare,  Gent.,  for  im- 
provements in  the  manufacture  of  sugar.  Sealed  16th  Ja- 
nuary— 6  months  for  inrolment. 

James  Palmer  Budd,  of  Ystalyfera  Iron  Works,  Swansea,  mer- 
chant, for  improvements  in  the  manufacture  of  iron.  Sealed 
16th  January — 6  months  for  inrolment. 

Edward  Loysel  de  la  Lantais,  of  WaLsingham-place,  Kennington- 
road,  engineer,  for  improvements  in  making  infasions  of  tea» 
coffee,  and  other  materials.  Sealed  16th  January — 6  months  for 
inrohnent. 

John  Cox  and  George  Cox,  of  Goi^e  Mills,  Edinburgh,  tanners 
and  glue-makers,  for  improvements  in  tanning  and  leather- 
dressing.     Sealed  16th  January — 6  months  for  inrolment. 

Isaac  Abraham  Boss,  of  Bury-street,  London,  merchant,  for  cer- 
tain improvements  in  the  manufacture  of  parasols  and  um- 
brellas.    Sealed  16th  January — 6  months  for  inrolment. 

Felix  Moreau,  of  Ghent,  in  the  kingdom  of  Belgium,  engineer, 
for  improvements^  the  manufacture  of  corks  and  other  simi- 
lar articles  made  of  cork,  wood,  or  other  materials,  and  in  the 
application  of  certain  of  the  rejfuse  matters  to  various  useful 
purposes  for  which  they  have  never  heretofore  been  employed. 
Sealed  18th  January — 6  months  for  inrolment. 

Edward  Brown  Wilson,  of  ELingston-upon-Hull,  merchant,  for 
certain  improvements  in  machinery  for  twisting,  roving,  and 
spinning  cotton,  fiax,  silk,  wool,  and  other  fibrous  substances. 
Sealed  18th  January — 6  months  for  inrolment. 

Caleb  Bedells,  of  the  borough  of  Leicester,  manu^cturer,  for 
improvements  in  the  manufacture  of  braces.  Sealed  21st  Ja- 
nuary— 6  months  for  inrolment. 
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John  Seller,  of  Whitby,  Yorkshire,  Gent.,  for  improvements  in 
machinery  to  be  nsed  for  drain-cutting  and  subsoiling.  Sealed 
21st  January — 6  months  for  inrolment. 

Thomas  Turner  Chatwin,  of  Birmingham,  button  manufacturer, 
and  George  Seymour,  of  the  same  place,  tool-maker,  for  im- 
proYementfl  in  the  manufacture  of  covered  buttons.  Sealed 
21st  January — 6  months  for  inrolment. 

Jc^  Melville,  of  Upper  Harley-street,  Middlesex,  Esq.  for  im- 
provements in  propelling  vessels.  Sealed  21st  January — 6 
months  for  inrolment. 

Thomas  Noton,  of  Deanstone  Works,  Perth,  manager  of  cotton 
works,  for  improvements  in  power  looms,  for  the  manufacture 
of  cloth  from  cotton,  wool,  and  other  fibrous  substances.  Sealed 
21st  January — 2  months  for  inrolment. 

James  Tarver,  of  Daventry,  Northamptonshire,  iron-founder,  for 
certain  improvements  in  machinery  or  apparatus  for  cutting, 
grinding,  and  dressing  vegetable  substances.  Sealed  21st 
January — 6  months  for  inrolment. 

HTdliam  Schnebly,  of  Lambeth,  engineer,  for  certain  improve- 
ments  in  machinery  for  letter-press  or  surface-printing.  Sealed 
21st  January — 6  months  for  inrolment. 

William  Tates,  of  Manchester,  upholsterer,  and  Denis  Dolan,  of 
the  same  place,  scagliola  manufacturer,  for  certain  improve- 
ments in  plastic  manufacture  or  composition,  part  of  which 
is  applicable  to  decorative  and  useful  purposes,  and  part  as  a 
fire-proof  cement  or  plaster.  Sealed  21st  January — 6  months 
for  inroknent. 

John  Smith,  of  Highbury  Grange,  Islington,  merchant,  for  im- 
proved means  and  apparatus  for  shaping  hats, — ^being  a  com- 
munication.    Sealed  21st  January — 6  months  for  inrolment. 

John  Clay,  of  Edgely,  Cheshire,  com  dealer,  for  an  improved 
apparatus  for  consuming  smoke.  Sealed  23rd  January — 6 
months  fmr  inrolment. 

C^rge  Joseph  Green,  of  Birmingham,  manufacturer,  for  a  certain 
improvement  in  or  addition  to  harness  or  harness  furniture. 
Sealed  23rd  January — 6  months  for  inrolment. 

Peter  Borrie,  of  Princes-square,  St.  George's  in  the  East,  engineer, 
for  improvements  in  the  construction  and  fitting  or  equipping 
of  ships  or  vessels.  Sealed  23rd  January — 6  months  for  in- 
rolment. 
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RECENT   PATENTS. 

To  Edwin  Sheppard^  of  Manchester,  in  tJie  county  of  Lan- 
coiter,  joiner ^  for  certain  improvements  in  machinery  or 
apparatus  for  planingy  sawing,  and  cutting  wood,  and 
other  substances. — [Sealed  8th  February,  1844.] 

These  improvements  in  machinery  or  apparatus  for  planing, 
sawing,  and  cutting  wood,  and  other  substances,  consist  prin- 
cipally in  the  application  and  employment  of  rotary  cutters  or 
cutting  tools,  revolving  in  the  plane  of  the  surface  ojierated 
upon,  in  combination  or  conjunction  with  an  ordinary  planing 
machine,  as  used  for  planing  iron,  for  performing  such  or 
similar  operations  upon  wood. 

In  Plate  IV.^  fig.  I,  is  a  plan  or  horizontal  view  of  an 
ordinary  iron  planing  machine,  adapted  to  i)erform  such  ope- 
rations upon  wood,  with  the  improvements  applied  thereto. 
Pig.  2,  is  a  side  or  longitudinal  elevation  of  the  same ;  fig* 
8,  is  a  front  or  end  view  of  the  machine,  taken  in  front  of  the 
cutting  apparatus ;  and  fig.  4,  is  a  back  or  end  view  of  the 
machine,  taken  behind  the  cutting  ap))aratus.  As  the  ordi- 
nary planing  machine  is  well  known  and  understood,  it  will 
be  unnecessary  to  detail  its  various  o|)erations.    Ttie  descrip- 
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tion  will  therefore  be  confined  to  the  illustration  of  the  im- 
proved apparatus  as  applied  thereto,     a,  a,  is  the  bed  of  the 
planing  machine;    b,  b,  the. table  upon  which  the  work  or 
timber  to  be  operated  upon,  is  placed ;  c,  c,  the  side  stand- 
ards or  upright  framing  for  supporting  the  upper  planing  or 
cutting  apparatus,  and  vertical  slides,  d,  d,  and  cross   slide, 
E,  e;   p,  p,  is  the  tool-slide  for  supporting  the  side-cutting 
or  grooving  apparatus ;    a,  g,  is  the  ordinary  driving  gear 
and  reversing  apparatus,  for  working  the  table ;  being  driven 
by  the  strap  h,  proceeding  from  any  primary  moving  power. 
The  board,  plank,  or  timber,  to  be  operated  upon,  is  to  be 
secured  by  clamps,  or  other  convenient  fastenings,  on  the  table 
B,  as  represented  at  a,  a ;  and  as  the  table  travels  upon  its 
bed,  the  board  «,  a,  is  passed  under  the  upper  cutting  or 
planing  apparatus.  This  apparatus  is  attached  by  brackets  or 
bearings  i,  i,  to  the  cross  slide  e,  e,  and  consists  of  an  up- 
right spindle  (?,  having  a  driving-pulley  d,  at  the  top,  and  a 
circular  disc  or  tool-holder  e,  e,  below,  which  is  provided  with 
any  suitable  number  of  cutting  tools,  blades,  or  plane-irons 
f>f>ft  capable   of  adjustment  to  accommodate  the  quality 
of  the  cut  to  be  made.     A  driving-strap  ff,  ff,  passes  around 
the  fast  pulley  rf,  and  will  thus  cause  the  rotary  planing  ap- 
paratus to  plane  or  smooth  the  surface  of  the  timber  upon 
the  table  as  it  passes  through  the  machine — one  passage  of 
the  table  being  generally  sufficient  for  ordinary  work ;   the 
planed  work  may  now  be  removed,  the  table  reversed  and  re- 
turned at  a  quicker  speed,  as  usual,  and  another  board  sup- 
plied ready  for  the  next  passage  of  the  table.     In  order  to 
cut  or  plane  the  sides  or  edges  of  boards,  &c.,    at  right 
angles  to,   and  simultaneously  with,  the  surface, — or  to  cut 
grooves,  or  feathers,  or  tongues,  in  the  same,  for  jointing, — 
there   are    similar  bearings  h^  h,   capable   of  adjustment, 
attached  to  the  tool-slide,  which  support  other  upright  spin- 
dles t,  i,  also  furnished  with  cutters  or  tools  A:,  k,  below, 
and  a  driving  pulley  I,  I;  and  as  the  driving-strap  ff,  is  also 
passed  around  these  pulleys,  it  is  evident  that  the  cutting 
tools  k,  k,  will  be  made  to  plane  or  otherwise  cut  the  sides  or 
edges  of  the  boards,  &c.,  at  the  same  time  and  speed  that  the 
surface  planing  is  being  accomplished  by  the  means  above 
described.     Fig.  5,  shews  a  modification  of  this  arrangement 
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(A  tbe  upptamtoM,  in  wfaieh  circtilar  taw*  l,^  l,^  tare  eruplr/yed 
tar  forfxmng,  in  a/nneetUm  with  the  ordinary  pWjinf^  ma- 
efaiiie^  instead  of  the  rotary  Ufoln  or  cnjtti^m  A:^  Ar.  Tbi«  ma- 
chinery may  al«^>  be  readily  a^lapted  for  the  ptirpoM«  of 
ettiting  mouUlingfi^  or  ot}ier  mmilar  derieen  in  wood^  by  a 
Mutable  form  or  arranfrement  r^  the  rotary  eatting  tool;  and 
ia  exhibited  in  %.  6^  whieh  i«  a  tide  or  end  view;  and  fig.  7, 
whidb  ia  a  front  view  of  an  apparattu  adapted  for  thia  pur- 
poae,  and  abewn  aa  applied  to  the  common  planing  maebine, 
by  meana  of  other  bearings  or  }/raeki;t»  m^  m^  alao  caat  on^  or 
attaehedt/>^  the  tool-alidea;  n^  »^  being  the  ihaft  (in  thia  in- 
atanee  plaeed  horizontally)^  (>^  o^  the  cutting  tool^  ahaped  to 
the  form  of  the  moulding  intended  to  be  cut;  and  p,  the 
dririiig'puney^  whieh  mnat  \h^  »o  apeeded  aa  to  cauae  t}ie  cut- 
ting Ufol  to  revolve  at  a  great  vek^city.  It  remains  only  to 
remark^  in  eoneluai/>n^  tliat  the  Uy^rih,  kc.  muat  be  anitably 
guided  in  tlieir  pntgrtuM  through  the  maehine  by  guide- 
nAhn,  aa  at  y^  y^  ^;  and  that  <;aeh  cutting  tool  itliaft  may 
al»o  be  pr^yvided  with  a  W^ae  pulley^  aa  at  r,  r,  r,  to  facilitate 
the  atopping  and  starting  /^  the  wr/rking  parts. 

The  patentee  claima  the  application  and  employment  of 
nHary  euiU^n,  or  cutting  t/>[/la^  in  c^>mbination  or  ctftuutxum 
with  the  r/rdinary  ^iron;  planing  machine  or  engine^  for  plan- 
ing^ aawing^  and  euUin^  vfotA,  aa  ahinvn  and  described. — 
[Inrolted  in  the  Petty  Bag  Office,  Auguit,  1844.] 


7S>  JmnvA  HuAur,  of  GoiweU-utreet-toad,  in  tfte  county  of 
Middlesex^  artiH,  ff/r  certain  imj/r(/oement$  in  di$cluirying 
ordnance,  rnu$ket$,fjwlvng^/iece»,  and  otfier  fire-arrnM. — 
[Sealed  17th  NovemUr,  184^).] 

la  diaeharging  Ate^Hrmn,  of  whatever  dtm^piUm,  acconling 
to  the  preaent  invention^  the  powdi;r  ia  ignited  by  meana  r^ 
a  percuaai/m  cap^  chargi^d  with  fulminating  powiler  in  the 
ordinary  way ;  but  when  uaed  for  the  discharging  r^  small 
arma^  percussion  cq>s  r;f  a  size  consideralily  amaller  than  those 
in  ordinary  tiae  are  employed ;  and  frir  the  discliarge  of  cnnwm 
they  fieed  not  be  brger  than  those  now  employed  with 
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small  arms.  A  distinguishing  feature  of  this  invention  is 
the  manner  of  employing  or  using  these  caps,  which,  un(}er 
all  the  modifications  thereof,  is  by  placing  them  upon  one 
end  of  a  cylindrical  rod  or  wire,  of  steel,  or  other  metal — 
which  rod  or  wire,  for  distinction  sake,  is  called  a  piston — 
and  inserting  the  said  piston,  with  a  cap  on  the  end  thereof, 
into  a  cylindrical  opening,  occupying  the  place  of  the  ordinary 
nipple,  or  otherwise  conveniently  situated ;  the  opening  being 
adapted  in  size  to  the  piston,  which  is  to  slide  freely,  but 
closely,  within  it.  The  cylindrical  piston  is  a  trifle  larger  in 
its  diameter  than  the  outside  diameter  of  the  cap  which  is 
placed  upon  it,  but  its  end  is  turned  down,  or  reduced  in 
size,  so  as  to  pass  into,  and  be  embraced  by  the  cap.  The 
hole  or  opening,  into  which  the  piston  is  to  pass,  contains, 
in  some  part  of  it,  a  piece  of  leather,  cork,  or  other  elastic 
substance,  to  embrace  the  piston,  and  render  the  passage  air 
and  water-tight ;  whUst,  at  the  same  time,  the  material  will 
serve,  by  its  elasticity,  to  hold  the  piston  in  its  place ;  or  the 
piston  may  be  retained  by  a  spring. 

In  small  arms,  the  hole  or  opening  through  which  the 
piston  passes  may  be  of  equal  bore  throughout,  as  the  piston 
is,  in  some  cases,  to  be  of  sufficient  length  to  enter  the  chamber 
of  the  barrel,  and  to  extend  across  it,  so  that  the  percussion 
cap,  which  is  placed  upon  its  end,  may  be  brought  into  con- 
tact with  the  interior  of  the  chamber,  on  the  side  opposite  to 
that  at  which  it  entered ;  and  it  is  manifest,  that  if  the  outer 
end  of  the  piston  be  then  struck  by  a  hammer  or  mallet,  the 
percussion  cap  will  explode,  and  the  gunpowder  will  be 
ignited. 

In  pieces  of  ordnance  there  are  sundry  objections  to 
allowing  the  piston  to  extend  across  the  chamber  of  the 
gun ;  and  from  the  thickness  of  the  breech  in  arms  of  this 
description,  a  sufficient  depth  is  obtained  in  the  solid  metal 
for  the  operation  of  the  piston,  without  its  entering  the 
chamber  of  the  gun.  In  using  the  piston,  with  the  percussion 
cap  at  its  end,  for  the  discharge  of  ordnance,  a  hole  is  bored, 
in  the  manner,  and  generally  in  the  place,  of  the  ordinary 
touch-hole ;  such  hole  being  of  the  size  of  the  piston  intended 
to  be  used,  say  3-16ths  of  an  inch  in  diameter,  more  or  less. 
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and  extending  down  nearly  to  the  chamber  of  the  gun,  say 
within  a  quarter  or  half  an  inch  thereof ;  and  through  this 
remaining  part  a  hole  of  much  smaller  size,  say  1-1 6th  of 
an  inch  in  diameter,  is  drilled,  until  it  enters  the  chamber. 
The  piston  must  be  of  such  length  as  to  extend  down  to  the 
bottom  of  the  larger  portion  of  the  bore,  and  to  rise  to  a 
suflScient  height  above  the  top  of  it  for  the  action  of  the 
hammer,  by  which  it  is  to  be  struck.  Its  lower  end,  or  that 
which  enters  the  bore,  is,  as  above  stated,  to  be  turned  down, 
so  as  to  form  a  nipple  for  the  reception  of  the  percussion  cap. 
The  percussion  cap,  used  under  this  modification  of  the 
invention,  has  a  small  hole,  say  1-1 6th  of  an  inch  in 
diameter,  made  through  the  centre  of  what  in  the  ordinary 
cap  is  its  closed  end :  this  is  done  before  the  cap  is  charged 
with  percussion  powder.  When  the  piston  is  inserted  in  the 
bore,  with  a  percussion  cap,  of  the  kind  just  described,  on  its 
lower  end,  if  the  piston  be  struck  by  a  mallet  or  hammer  on 
its  upper  end,  the  cap  will  explode,  and  the  ignited  percussion 
powder  will  pass  through  the  hole  in  the  head  of  the  cap,  and 
through  the  small  part  of  the  bore  under  it,  into  the  chamber 
of  the  cannon,  where  it  will  ignite  the  powder. 

A  small  hole  is  sometimes  drilled  in  the  end  of  the  piston, 
in  the  direction  of  its  axis,  which  hole  may  be  from  l-8th  to 
l-4th  of  an  inch  in  depth,  and  of  the  same  size  with  that  in  the 
percussion  cap,  and  also  with  that  leading  into  the  chamber  of 
the  gun ;  this  hole  is  to  be  filled  with  common  gunpowder, 
which  will  be  ignited  by  the  percussion  powder.  By  using 
this  device,  the  percussion  caps  may  be  very  lightly  charged 
with  percussion  powder;  the  gunpowder  greatly  aiding  in 
causing  the  discharge  of  the  cannon.  This  is  a  point  of 
considerable  importance,  as  the  destructive  influence  of  the 
percussion  powder  upon  the  parts  with  which  it  is  in  direct 
contact,  is  thereby,  to  a  considerable  extent,  obviated.  It  may 
also  be  remarked,  that  the  percussion  cap,  which  remains 
upon  the  piston,  after  the  discharge,  has  the  efiect  of  protect- 
ing it  and  the  adjacent  parts  from  injury  by  the  percussion 
powder. 

The  manner  in  which  the  improvements  may  be  carried 
into  operation,  will  be  understood  by  reference  to  Plate  V. 
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Figs.  1,  and  2,  represent  two  modes  in  which  the  invention 
may  be  conveniently  applied  to  small  arms.  In  fig.  I,  a, 
is  a  perforated  screw-nut,  which  screws  into  the  barrel  at  the 
place  usually  occupied  by  the  nipple,  or  in  any  other  preferred 
situation :  the  end  of  this  screw  is  to  be  flush  with  the  inside 
of  the  chamber,  b,  is  a  screw  on  the  upper  part  of  this  nut, 
upon  which  there  is  fitted  a  screw-cap  c ;  the  cavity  in  this 
cap  is  somewhat  deeper  than  the  length  of  the  screw  b,  in 
order  to  admit  of  the  insertion  of  a  piece  of  leather,  or  other 
elastic  substance,  through  which  the  stem  of  the  piston  rf,  e, 
is  to  pass ;  this  stem  is  cyUndrical,  and  the  holes  in  the  nut 
and  cap,  through  which  it  passes,  must  be  adapted  to  it  in 
size,  so  that  the  piston  may  sUde  in  and  out  easily,  and  yet 
have  no  shake.  Fig.  3,  is  a  section  of  fig.  1,  shewing  the 
piston,  and  the  piece  of  leather,  cork,  or  other  suitable  material, 
ff,  for  retaining  it  in  its  proper  place. 

Fig.  2,  is  another  method  of  applying  the  invention,  but 
more  simple  in  its  construction  than  fig.  1.  «,  is  a  screw- 
nut,  which  screws  into  the  barrel,  but  does  not  pass  through 
into  the  chamber,  there  being  a  soUd  pgrtion  of  the  barrel 
below  it,  with  the  exception  of  an  opening  of  such  size  only 
as  to  admit  the  piston  to  pass  through  it.  The  elastic  mate- 
rial ff,  in  this  arrangement,  is  placed  beneath  the  screw-nut  a, 
and  is  pressed  between  it  and  the  part  of  the  barrel  beneath 
it.  The  head^  of  this  screw-nut,  together  with  its  screw 
part  a,  receives  the  piston  d,  e,  as  in  fig.  1,  its  whole  con- 
struction and  operation  being  substantially  the  same.  The 
length  of  this  piston  is,  under  this  arrangement,  to  be  such  as 
to  extend  across  the  chamber  of  the  piece  to  be  discharged. 
The  small  percussion  cap  is  received  on  its  inner  end  e,  and 
this  must  be,  as  before  remarked,  somewhat  smaller  in  diameter 
than  the  piston.  These  percussion  caps  are,  in  other  respects, 
constructed  in  the  ordinary  way. 

Any  required  number  of  these  pistons,  armed  with  their 
caps,  may  be  conveniently  carried,  by  arranging  them  in  holes, 
prepared  for  their  reception,  in  the  stock  or  breeching  part  of 
the  gun  or  pistol,  or  they  may  be  disposed  of  in  any  way  that 
will  admit  of  their  being  readily  appUed  when  wanted. 

Fig.  4,  is  a  section  through  the  touch-hole  part  of  the 
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breech  or  ventfield  of  apiece  of  ordnance,  shewing  the  manner 
in  which  it  is  drilled,  or  bored  through,  for  the  insertion  of  the 
piston  and  exploding  cap ;  and  fig.  5,  is  the  piston,  g,  g,  is 
the  part  of  the  bore  which  is  to  receive  the  cylindrical  piston 
fig.  5;  and  h,  the  lessened  aperture,  leading  from  the  lower  end 
of  g,  g,  into  the  chamber  of  the  gun;  thus  leaving  a  shoulder 
at  t,  t,  against  which  the  percussion  cap  is  to  be  forced,  when 
the  discharge  is  to  take  place.  At  its  lower  end,  the  bore 
gy  g,  is  made  conical,  to  embrace  the  percussion  cap  at  the 
time  of  the  explosion.  Z,  /,  is  a  piece  of  cork,  countersunk 
into  the  cannon,  and  having  a  hole  in  its  centre,  through 
which  the  piston  passes;  this  cork  is  for  the  purpose  of 
keeping  the  piston  in  its  place. 

In  fig.  5, 71,  is  a  section  of  the  copper  cap,  which  is  to  be 
placed  on  the  lower  end  of  the  piston  m.  This  cap  is  per- 
forated prior  to  its  being  charged  with  percussion  powder ; 
the  opening  being  equal  in  size,  or  nearly  so,  to  the  perfora- 
tion at  hy  fig.  4.  The  lower  end  p,  of  the  piston,  is  turned 
down  to  receive  the  cap,  and  it  is  diminished  in  diameter  at 
the  part  g,  so  as  to  leave  a  shoulder  at  r,  above  which  the 
copper  cap  rises ;  and  the  upper  edge  of  the  cap  is  to  be 
slightly  bent  inwards,  so  as  to  embrace  the  shoulder :  this 
may  be  readily  efiected  by  holding  a  piece  of  steel,  say  one  of 
the  pistons,  or  a  tool  kept  for  the  purpose,  upon  the  edge  of 
the  cap,  after  it  is  in  place,  and  rolling  it  over  upon  a  table. 
By  this  means  it  is  made  to  embrace  the  piston  so  firmly,  as 
to  ensure  its  being  withdrawn  with  it  after  the  discharge ; 
whilst,  without  this  precaution,  it  would  be  liable  to  be  left 
behind.  The  dotted  lines  at  p,  show  the  perforation  some- 
times made  for  containing  gunpowder. 

The  discharge  is  made  by  allowing  a  hammer  to  strike  on 
the  head  rf,  of  the  piston ;  and  this  may  be  done  by  hand,  but 
it  will  usually  be  efi*ected  by  means  of  a  lock,  constructed  in 
any  convenient  manner,  and  adapted  to  the  piece  to  which  it 
is  to  be  applied. 

The  patentee  states,  that  he  may  probably  prefer  to  adopt 
a  similar  arrangement  to  the  above  in  small  arms ;  that  is  to 
say,  to  use  a  piston  which  shall  not  enter  the  chambers  of 
such  arms,  but . which  shall  be  contained  entirely  within  the. 
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tubular  screw-nuts,  represented  in  figs.  1,  and  2,  or  tubular 
pieces  analogous  thereto.  In  this  case,  the  perforated  per- 
cussion cap,  like  those  used  for  the  discharge  of  cannon,  will 
be  employed,  and  the  percussion  powder  will  be  allowed  to 
pass  therefrom  into  the  chamber  of  the  pistol  or  gun,  through 
a  perforation  smaller  than  that  which  receives  the  piston. 
The  whole  arrangement  of  the  apparatus  being,  in  this  case, 
substantially  the  same  with  that  described  as  applied  to 
cannon ;  the  main  difiference  being  in  the  size  only  of  the 
respective  parts. 

From  the  smallness  of  the  openings  through  which  the 
discharge  is  made  from  the  percussion  cap  into  the  powder, 
forming  the  charge,  or  from  the  smallness  of  the  section  of 
the  piston  used  in  small  arms,  when  the  said  piston  is  allowed 
to  pass  through  the  chamber,  the  reaction  from  the  discharge, 
tending  to  throw  the  piston  out,  will  be  but  small,  and  it  will 
be  held  down  by  the  force  of  the  spring  acting  upon  the 
hammer  of  the  lock,  when  a  lock  is  used. 

When  the  piston  is  to  be  struck  by  hand,  as  is  the  case  in 
ordnance,  a  button,  attached  to  the  ventfield  of  the  gun,  and 
bearing  on  the  piston  near  its  upper  end,  may  be  used  for 
checking  the  rise  of  the  piston  from  the  force  of  the  discharge. 
Fig.  6,  shews  the  manner  in  which  this  button  may  be 
afiSxed ;  d,  is  the  head  of  the  piston,  and  immediately  under 
this  head  there  is  a  shoulder  r,  made  by  turning  the  shank 
of  the  piston,  so  as  to  form  a  neck  smaller  than  the  shank  ; 
s,  is  a  steel  button,  which  turns  on  a  screw  at  /,  and  passes 
under  a  catch  w,  at  its  opposite  end.  The  neck  of  the  piston 
is  embraced  by  the  notch  in  the  button  s,  and  is  thus  held 
from  being  blown  out.  The  neck  is  of  &ufl5cient  length  to 
give  the  requisite  play  to  the  piston,  which  can  be  drawn  out 
when  the  button  is  turned  back. 

The  patentee  describes  a  third  modification  of  his  invention, 
in  which  the  cap,  as  constructed  and  appUed  in  the  manner 
before  stated,  is  dispensed  with,  and  in  place  of  it  a  cavity  is 
made  in  the  lower  end  of  the  piston,  about  the  twentieth 
part  of  an  inch  in  depth,  and  nearly  as  large  as  the  diameter 
of  the  piston  will  admit  of;  leaving  but  a  slender  rim  to  re- 
ceive and  retain  the  fulminating  powder  with  which  it  is 
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filled^  and  which  is  further  secured  in  its  place  by  wax^ 
runiflh^  or  other  means  convenient  for  the  purpose:  this 
piston^  when  applied  to  small  arms^  is  about  1  -8th  of  an  inch 
in  diameter^  and  about  5-8ths^  more  or  less^  in  length ;  and^  for 
distinction  sake,  it  is  called  the  priming-cap.  When  this 
priming-cap  is  placed  in  the  priming-tube  or  nut,  preparatory 
to  discharging  the  priming  at  its  lower  end,  resting  imme- 
diately over  the  vent,  the  instant  it  receives  the  blow  of  the 
eock  on  its  upper  extremity,  the  slender  edge  or  rim  retaining 
the  fulminating  powder  gives  way,  bulging  upwards ;  and  as 
the  matter  ignites,  and  the  intensity  of  its  fire  increases,  the 
bulging  of  the  metal  also  increases,  so  as  to  be  capable  of  resist- 
ing any  escape  of  fire,  otherwise  than  by  passing  through  the 
vent  in  the  bottom  of  the  nut  or  priming-tube  into  the 
chamber  of  the  gun  ;  whereas,  in  the  ordinary  mode  in  which 
the  priming-caps  are  discharged,  it  is  effected  by  projecting 
a  nipple,  or  a  slightly  projecting  fillet  of  metal,  into  th(;ir 
cavity,  which  allows,  in  most  cases,  the  escape  of  one-half 
the  fire  generated ;  throwing  off  portions  of  the  cap,  to  the 
imminent  danger  of  the  eyes,  or  otherwise  creating  dirt  and 
dost  about  the  lock  and  breech  of  the  gun. 

The  nut  or  priming-tube,  employed  to  receive,  and  to 
operate  in  combination  with  this  priming-cap,  is  constructc<I 
in  a  similar  manner  to  that  shewn  at  fig.  1 ;  but  with  this 
difference,  that  the  cylindrical  bore  is  not  continued  entirely 
through  it,  but  only  to  about  4-5ths  of  its  entire  length,  or 
to  within  an  eighth  or  the  sixteenth  of  an  inch  of  its  lower 
end,  leaving  a  flat  bottom  for  the  priming-cap  to  rest  upon ; 
below  which,  a  smaller  perforation  is  continued,  conftti- 
tuting  the  vent  leading  into  the  chamber  of  the  gun.  This 
vent  is  made  conical,  and  terminates  in  the  smallest 
possible  point  where  it  enters  the  chamber  of  the  gun,  by 
which  means  the  return  fire  of  the  charge  is  cut  off,  as  shewn 
in  fig.  7,  which  is  a  section  taken  through  the  vent-hole. 
On  applying  these  improvements  to  practical  use,  the  nut  or 
priming-tube  is  screwed  into  the  breech  of  the  gun ;  the 
priming-cap  or  piston  is  then  introduced,  and  on  being  struck 
on  its  upper  extremity  by  the  cock  of  the  lock,  the  cap  is 
exploded,  and  the  gun  discharged.     Fig.  8,  is  a  sectional 
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view  of  the  several  parts  of  this  third  modification  :  the  parts 
being  shewn  detached  to  avoid  confusion.  Fig.  9,  represents 
a  section  of  the  piston,  shewing  the  recess,  formed  at  the 
lower  end  thereof,  for  containing  the  detonating  powder. 

Sometimes,  instead  of  the  disc  of  leather  or  cork  ^,  used 
for  keeping  the  piston  in  its  proper  place,  and  preventing 
the  escape  of  fire  or  smoke  from  the  nipple,  a  small  spring  is 
attached  to  the  nipple,  for  the  purpose  of  pressing  against  the 
piston,  and  preventing  it  from  falling  out ;  or  a  burr  may  be 
raised  upon  the  side  of  the  primer,  to  efifect  the  same  object. 
This,  if  preferred,  may  of  course  be  applied  to  either  of  the 
modifications  above  described. 

The  patentee's  claims  are  as  follows  : — "  I  claim,  as  con- 
stituting my  invention,  the  effecting  of  the  discharge  of  fire- 
arms. Firstly, — ^by  placing  a  percussion  cap  on  the  end  of  a 
cylindrical  piston  or  rod,  formed  for  the  purpose,  in  the 
manner  herein  set  forth ;  such  piston,  with  its  cap,  being 
made  to  pass  through  an  opening  adapted  thereto,  either  in 
the  body  of  the  breech  of  the  piece  to  be  discharged,  or 
through  tubular  pieces,  screwed  into,  or  otherwise  attached 
thereto ;  the  said  piston  being  of  such  length  as  shall  adapt  it 
to  the  respective  modifications  of  my  apparatus,  as  above 
described ;  that  is  to  say,  I  claim  the  passing  of  such  a  piston 
through  a  tubular  opening,  allowing  it  to  reach  across  the 
chamber,  as  in  my  first  described  modification.  Or,  I  pass  it 
into  a  cyUndrical  opening,  extending  nearly  to  the  chamber, 
where  a  shoulder  is  formed  by  diminishing  the  size  of  the 
aperture,  in  the  manner  and  for  the  purpose  set  forth ;  the 
respective  parts  concerned  in  the  discharge  being  constructed, 
and  operating  substantially,  as  herein  fully  made  known.  I 
claim,  likewise,  the  improvement  in  the  percussion  cap,  con- 
sisting of  the  perforation  through  the  middle  of  what  is 
usually  its  closed  end,  in  the  manner  and  for  the  purpose 
described.  And,  Secondly, — I  claim  the  method  shewn  in 
figs.  8,  and  9,  of  applying,  adapting,  or  containing  the  deto- 
nating powder  in  a  recess  formed  at  the  lower  end  of  the 
piston,  on  which  the  slender  edge  or  rim,  enclosing  the  ful- 
minating powder,  is  made  so  thin,  that  on  receiving  the  blow 
of  the  cock,  it  swedges  upwards,  and  progressively  giving 
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way,  as  the  matter  becomes  ignited,  drives  all  the  fire  before 
it  into  the  chamber  of  the  gun,  allowing  none  of  it  to  escape ; 
by  which  means,  any  accumulation  of  dirt  or  rust  about  the 
lock  or  breech  is  entirely  prevented,  insuring  quickness  and 
safety ;  at  the  same  time,  the  fire  being  generated  within  the 
sixteenth  of  an  inch  of  the  magazine,  and  upon  a  level  with  it. 
And  I  also  claim,  as  new  and  useful,  the  nut  or  priming- 
tube,  fig.  8,  made  to  receive  and  to  secure  the  primer,  con- 
taining the  detonating  powder,  in  its  proper  place,  and  from 
the  effects  of  rain  or  moisture,  and  for  the  purposes  herein- 
before set  forth  and  described;  but  more  especially  do  I 
claim  as  my  invention,  the  priming-cap,  constructed  to  operate 
in  the  way  above  stated,  and  acting  in  combination  with  the 
priming-nut  or  tube,'' — [InroUed  in  the  Rolls  Chapel  Office^ 
JprU,  1841.] 

To  William  Bedington,  Jun.,  of  Birmingham,  in  the 
county  of  Warwick,  manufacturer,  for  improvements  in 
the  construction  of  furnaces. — [Sealed  10th  July,  1844.] 

The  object  of  this  invention  is  to  cause  the  fiiel  to  be  better 
consumed  than  hitherto,  and  to  prevent  the  discharge  of  a 
dark  dense  smoke  from  the  chimney ;  it  consists  in  the  com- 
bination of  a  hanging-bridge,  with  an  air-chamber,  behind  the 
ordinary  fire-bridge  of  the  furnace. 

In  Plate  V.,  is  a  longitudinal  section  of  a  steam-boiler 
furnace,  constructed  upon  this  improved  plan,  a,  is  the 
boiler ;  i,  the  fire-bars  of  the  furnace ;  and  c,  the  ordinary 
fire-bridge,  d,  is  a  chamber  behind  the  bridge  c,  which  re- 
ceives a  constant  supply  of  atmospheric  air,  in  order  that  the 
air,  ascending,  may  mix  with  the  products  passbg  fix,m  the 
furnace,  and  inflame  them ;  the  supply  of  air  may  be  regu- 
lated by  a  valve  at  f  or  by  any  other  convenient  means,  e, 
is  a  hanging-bridge,  by  which  the  products  passing  from  the 
furnace  are  deflected,  and  thus  their  mixture  with  the  air, 
rising  out  of  the  chamber  d,  is  faciUtated :  the  position  of 
the  hanging-bridge  may  be  varied. 

Although  this  invention  is  only  shewn  applied  to  a  steam- 
boiler  furnace,  it  may  also  be  applied  to  other  furnaces. 
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The  patentee  claims^ — the  so  constructing  or  arranging 
furnaces  for  steam-boilers  and  other  purposes^  as  to  combine 
the  use  of  chambers  d,  and  hanging-bridges  e,  beyond  the 
bridges  c,  as  above  described. — [Inrolled  in  the  Inrolment 
Office,  January,  1845.] 

To  William  Worby,  of  Ipsmch,  foreman  in  the  employ  of 
Messrs.  J,  R,  ^  A.  Ransome,  iron-founders  and  agricul- 
tural implement  makers,  of  Ipsmch,for  improvements  in 
the  manufacture  of  bricks,  tiles,  and  other  articles,  from 
plastic  materials. — [Sealed  24th  June,  1844.] 

The  improvements  in  machinery  for  making  bricks,  tiles,  and 
other  articles,  from  plastic  materials,  whiqh  constitute  this 
invention,  are  represented  in  Plate  V.  a,  is  the  cylinder 
or  tub  of  a  pug-mill ;  b,  a  vertical  shaft  in  the  centre  thereof, 
with  a  series  of  incUned  knives  c,  c,  projecting  from  it,  as 
usual ;  and  these  knives,  by  the  rotation  of  the  shaft,  are 
caused  to  ^^pug*'  the  clay  or  other  material,  fed  into  the  tub 
by  the  hopper  I,  and  force  it  downwards.  At  the  bottom  of 
the  tub  a,  four  or  any  other  number  of  small  cylinders  or 
chambers  d,  d,  are  fixed,  having  one  or  more  openings  in 
their  sides,  corresponding  with  similar  openings  in  the  side 
of  the  tub ;  so  that  when  the  clay  is  forced  downwards  by 
the  knives  c,  c,  it  will  issue  from  these  openings  into  the 
chambers  d,  d:  the  size  of  the  openings  can  be  increased  or 
diminished  by  raising  or  lowering  a  slide  m,  by  means  of  the 
lever  n.  Each  chamber  d,  is  provided  with  a  large  opening 
at  the  bottom  for  the  egress  of  the  clay,  with  a  dove-tailed 
recess  e,  beneath,  for  the  reception  of  a  moulding-plate, 
suitably  cut  for  giving  the  required  form  to  the  clay,  as  it  is 
driven  out  of  the  chamber  by  the  piston/.  The  pistons j^ 
(one  to  each  chamber)  are  connected  with  their  rods  by  ball- 
and-socket  joints,  and  the  upper  ends  of  the  piston-rods  are 
connected  also  by  ball-and-socket  joints  to  a  flat  wheel  g ; 
this  wheel  g,  rests  upon  a  cross-bar  h,  at  the  top  of  the  tub  a, 
and  has  a  conical  hole  in  its  centre,  to  admit  of  its  assuming 
any  required  inclination,  without  interfering  with  the  rota- 
tion of  the  shaft  b,  which  passes  through  it.     The  shaft  b,  is 
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turned  by  horse  or  other  power,  applied  to  the  bar  i,  which  is 
inserted  in  a  hoxj,  at  the  top  of  the  shaft ;  this  box  carries  on 
its  under  side  a  roller  k,  which  bears  upon  the  wheel  ff,  in  its 
circuit  around  the  shaft  b,  and  depresses  to  its  lowest  position, 
that  portion  of  the  wheel  which  it  is  at  the  moment  passing 
over ;  consequently,  the  pistons  f,  being  connected  by  their 
rods  ¥rith  the  wheel  g,  will  be  successively  raised  and  lowered, 
within  their  chambers  d,  d,  and  the  clay  will  be  admitted 
into  and  expelled  from  those  chambers  with  great  regularity. 

The  apparatus  for  cutting  off  and  removing  the  moulded 
day  from  the  machine  is  not  shewn  in  the  drawing,  as  it 
forms  no  part  of  this  invention. 

Although  the  patentee  prefers  that  the  machine  should  be 
capable  of  pugging  the  clay,  as  well  as  to  express  it  into  the 
separate  chambers  d,  yet,  when  the  clay  has  been  previously 
prepared,  the  pugging  may  be  dispensed  with;  and  the 
chamber  a,  will  then  only  be  used  for  keeping  up  a  supply  to 
the  separate  cylinders  or  chambers  d,  d. 

The  patentee  claims,  as  his  invention,  the  so  arranging 
machinery,  that  a  suitable  pug-mill  or  machine  shall  have  sepa- 
rate cylinders  or  chambers,  each  with  a  piston  and  moulding 
orifice,  as  herein  described,  combined  therewith,  by  which  a 
succession  of  bricks,  tiles,  or  other  articles,  may  be  made, 
according  to  the  nature  of  the  moulding  orifices  appUed  to 
the  cylinders  or  chambers. — [Inrolled  in  the  Inrolmeni 
Office^  December,  1844.] 


To  Charles  Hancock,  of  Grosvenor-place,  in  the  county 
of  Middlesex,  artist,  for  certain  improvements  in  cork 
and  other  stoppers,  and  a  new  composition  or  substance 
which  may  be  used  as  a  substitute  for,  and  in  preference 
to,  cork ;  and  a  method  or  methods  of  manufacturing  the 
said  new  composition  or  substances  into  bungs,  stoppers, 
and  other  useful  articles, — [Sealed  15th  May,  1844.] 

This  invention  consists.  Firstly,  in  manufacturing  cork  and 
other  stoppers,  and  useful  articles,  of  a  composition  formed 
pardy  of  cork,  or  wood  saw-dust,  and  partly  of  caoutchouc. 
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or  a  vegetable  extract  recently  introduced  from  the  East 
Indies,  called  ffutta  percha,  (and  sometimes  ffutta  tuban),  or 
a  mixture  of  caoutchouc  and  gutta  percha,  or  a  mixture  of 
glue  and  treacle.  Secondly, — ^in  manufacturing  cork  and  other 
stoppers,  and  useful  articles,  by  connecting  the  above  composi- 
tion, when  in  the  state  of  blocks  or  sheets,  with  similar  blocks 
or  sheets  of  caoutchouc,  or  gutta  percha,  or  caoutchouc  and 
gutta  percha  combined.  Thirdly, — ^in  manufacturing  cork  and 
other  stoppers,  and  useful  articles,  partly  of  pieces  of  cork,  and 
partly  of  pieces  of  the  composition,  or  of  caoutchouc,  or  caout- 
chouc and  gutta  percha  combined;  or  wholly  of  pieces  of 
cork,  connected  together  by  caoutchouc,  or  gutta  percha,  or 
caoutchouc  and  gutta  percha  combined,  or  some  other  suit- 
able cement.  Fourthly, — ^in  manufacturing  cork  and  other 
stoppers,  and  useful  articles,  by  making  the  interior  body  of 
the  article  of  cork,  and  coating  it  externally,  either  wholly  or 
partially,  with  the  composition,  or  with  a  mixture  of  ground 
cork  and  any  suitable  oil  or  varnish,  or  with  caoutchouc,  or 
gutta  percha,  or  caoutchouc  and  gutta  percha  combined. 

When  the  composition  is  made  of  cork  and  caoutchouc,  the 
cork  is  rasped  or  ground  to  powder,  and  added,  in  suitable 
proportions,  to  the  caoutchouc,  which  has  been  brought  to  a 
fluid  state ;  the  mixture  is  then  transferred  to  moulds,  of  the 
size  of  the  required  articles,  and  left  to  soUdify:  if  wood  saw- 
dust is  substituted  for  the  cork,  the  same  process  is  followed. 

The  gutta  percha  may  be  used  (either  alone,  or  combined 
with  caoutchouc)  in  its  native  liquid  state,  or  a  solution  of  it 
may  be  obtained  by  the  ordinary  mode  of  dissolving  caout- 
chouc ;  or  instead  of  mixing  the  groimd  cork  or  saw-dust  with 
the  caoutchouc  or  gutta  percha  in  a  fluid  state,  the  mixture 
may  be  efifected  by  mastication,  in  the  machines  employed  for 
that  purpose  by  manufacturers  of  caoutchouc ;  the  combined 
matters  are  then  placed  in  large  moulds  (for  the  purpose  of 
forming  blocks,  which  are  afterwards  to  be  cut  into  stoppers 
or  other  articles),  or  in  moulds  of  a  proper  size  and  shape 
for  producing  the  required  articles,  and  left  to  soUdify. 
When  glue  and  treacle  are  used,  they  are  melted  in  a  com- 
mon glue-pot,  and  the  ground  cork  or  saw-dust  being  then 
added,  the  mixture  is  placed  in  moulds,  as  before. 
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Gutta  pcrcha  may  be  made  into  sheets  or  blocks  by  the  or- 
dinary mode  of  treating  caoutchouc ;  and  slieets  or  blocks 
may  also  be  madc^  in  the  same  manner,  partly  of  gutta  per- 
cha,  and  partly  of  caoutchouc.  The  sheets  or  blocks,  thus 
produced,  are  placed  in  a  sheet-cutting  machine,  of  the  kind 
generally  employed  for  caoutchouc,  and  cut  into  strii)8,  which 
arc  again  divided  into  pieces  of  suitable  dimensions  for  the 
articles  intended  to  be  made. 

In  making  articles  partly  of  cork,  and  partly  of  the  com- 
position (or  of  caoutchouc,  or  gutta  pcrcha,  or  caoutchouc 
and  gutta  pcrcha  combined),  the  latter  may  be  attached  to 
the  former  either  at  top  or  bottom,  or  both ;  the  cement  pre- 
ferred tobe  used  for  connecting  the  pieces  together,  is  a  solu- 
tion of  caoutchouc,  or  gutta  pcrcha,  or  the  two  combined. 

To  make  stoppers  wholly  or  chiefly  of  pieces  of  cork,  the 
pieces  are  laid  one  above  the  other,  and  cemented  together 
with  a  solution  of  caoutchouc,  or  gutta  pcrcha,  or  other  suit- 
able cement. 

The  patentee  claims.  Firstly, — ^the  new  compound  or  sub- 
stance above  described ;  and  the  employment  of  the  same  in 
any  of  the  states,  and  according  to  any  of  the  methods,  afore- 
said, in  the  manufacture  of  cork  and  other  stoppers,  and  use- 
ful articles;  confining  his  claim,  as  regards  caoutchouc,  to 
the  use  of  the  same  in  combination  with  gutta  percha,  or 
when  alone  combined  with  ground  cork  or  wood  saw-dust,  for 
the  purpose  of  being  manufactured  into  cork  and  other  stop- 
pers. Secondly, — the  employment  of  gutta  percha,  in  any  of 
the  states,  and  according  to  any  of  the  methods  aforesaid,  in 
the  manufacture  of  cork  and  other  stoppers,  and  useful  arti- 
cles. Thirdly, — the  manufacture  of  cork  and  other  stoppers, 
and  useful  articles,  of  common  cork,  cased  or  coated  with 
the  said  new  composition,  or  with  a  mixture  of  ground  cork 
and  any  suitable  oil  or  varnish,  or  with  caoutchouc  alone,  or 
gutta  percha  alone,  or  with  a  mixture  of  caoutchouc  and 
gutta  percha;  excepting,  always,  stoppers  made  of  fibrous 
materials,  in  so  far  as  regards  the  application  thereto  of 
caoutchouc  alone. — [Inrollcd  in  the  Inrohietit  Office,  No- 
vember,  1844.] 
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To  William  Higham^  ofNotty-ash,  near  Liverpool,  in  the 
county  of  Lancaster,  plumber y  and  J)  Aym  Bellhouse^  also 
of  Liverpool  aforesaid,  merchant ,  for  improved  construe^ 
tions  of  boilers  for  evaporating  saline  and  other  solutions 
for  the  purposes  of  crystallization. — [Sealed  6th  June, 
1844.] 

These  improvements  in  constructing  boilers  for  evaporating 
saline  and  other  solutions,  for  the  purpose  of  crystallization, 
consist  in  so  forming  the  boilers  that  the  steam  generated 
therein  shall  be  retained,  and  the  heat  of  such  steam  be  applied 
to  the  evaporation  of  the  solution  to  be  crystallized;  by  which 
means,  a  great  economy  of  fuel  and  labour  will  be  effected,  and 
the  boiler  being  once  filled  with  water,  will  seldom  require  a 
fresh  supply. 

In  Plate  V.,  fig.  1,  represents  the  improved  boiler,  in 
longitudinal  vertical  section,  and  fig.  3,  is  a  plan  view  of  the 
same;  fig  3,  is  a  cross  section  taken  in  the  dotted  line  of 
figs.  1,  and  3.  a,  a,  is  the  brick-work,  for  supporting  the 
boiler  or  evaporating  apparatus ;  b,  and  c,  are  the  fire-place 
and  flue,  which  are  surrounded  by  the  boiler  rf,  rf.  The 
steam  generated  in  the  boiler  d,  rises  into  the  chamber  e,  e, 
and,  when  at  too  great  a  pressure,  it  is  allowed  to  blow  off  at 
the  escape-valves^  /.  g,  g,  is  the  evaporating  pan,  placed 
immediately  above  the  boiler,  and  divided  longitudinally  by 
the  steam  chamber  e,  e,  (see  fig.  3).  Fuel  is  supplied  to  the 
fire-place  through  the  fire-door  h,  and  the  boiler  is  filled  with 
water  through  the  pipe  i,  k,  k,  are  cocks,  for  ascertaining 
the  height  of  the  water  in  the  boiler ;  and  Z,  is  a  cock  for 
emptying  the  same,  when  required. 

In  order  to  prevent  the  boiler  from  collapsing,  when  but  a 
smaU  quantity  of  steam  is  in  the  chamber  e,  there  is  a  self- 
acting  valve/*  (shewn  in  section,  on  an  enlarged  scale,  at 
fig.  4),  in  connection  with  the  escape-valve/  for  admitting 
air  into  that  chamber ;  and  by  this  means,  a  pressure  equal 
to  that  of  the  atmosphere  is  always  preserved  therein.  When 
copperas  or  vitriol  is  to  be  manufactured,  the  evaporating  pan 
g^  must  be  lined  throughout  with  lead,  to  prevent  the  action 
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of  the  solution  on  the  pan,  which  for  other  purposes  may 
be  made  of  iron  or  copper. 

For  the  manufacture  of  salt,  it  has  been  found  desirable  to 
adopt  the  form  of  evaporating  pan  shewn  at  fig.  5 ;  in  this 
instance  the  top  of  the  boiler  d,  forms  the  bottom  of  the  pan, 
the  sides  of  which  are  lined  with  wood.  Under  the  bottom 
and  sides  of  the  boiler  and  steam  chamber,  a  bed  of  saw-dust, 
or  other  substance  which  is  a  bad  conductor  of  heat,  is  placed; 
and  the  whole  is  supported  by  brick  or  stone  work,  as  shewn 
in  the  drawing. 

Although  a  peculiar  arrangement  of  evaporating  apparatus 
is  shewn,  tiie  patentees  state  that  they  do  not  confine  them- 
selves to  that  particular  construction,  as,  instead  of  passing 
the  flue  directly  through  the  boiler  to  the  chimney  (as  shewn 
in  the  drawing),  it  may  be  returned  under  the  same,  and 
thus  a  greater  heat  and  draft  are  obtained.  The  boiler  may 
also  be  varied  in  shape  from  that  shewn  at  either  fig.  8,  or  5, 
without  departing  from  the  principle  of  their  invention. 

The  patentees  claim  the  mode,  above  described,  of  retaining 
steam  in  the  boiler,  in  which  it  is  generated,  for  the  purpose 
of  applying  it  to  heat  and  evaporate  saline  and  other  solu- 
tions ;  and  lastly,  the  apparatus,  above  shewn  and  described, 
by  which  fluids  generally  may  be  evaporated. — [Inr oiled  in 
tlie  Petty  Bag  Office,  December,  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Thomas  Harbottle,  of  Manchester,  in  the  county  of 
Lancaster,  Gent.,  for  an  invention  of  a  machine  designed 
for  manufacturing  boot-soles,  taps ;  and  also  for  rivetting 
leather  hose,  traces,  and  for  other  purposes  to  which  the 
same  may  be  usefully  applied, — being  a  communication, — 
[Sealed  27th  February,  1844.] 

This  invention  consists  in  a  novel  arrangement  of  machinery 
or  apparatus,  designed  principally  for  the  purpose  of  inserting 
rivets  into  the  soles,  taps,  or  heels  of  boots  and  shoes,  in 
order  to  economize  the  wear  and  tear ;  also  for  rivetting  traces^ 
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leather  hose,  and  for  other  similar  purposes  to  which  the 
same  may  be  usefully  applied. 

In  Plate  VI.,  at  fig.  1,  a,  is  a  strong  horizontal  cast-iron 
bed-frame,  upon  which  a  shaft  b,  is  placed  horizontally  across 
its  centre,  supported  in  boxes  c,  c,  on  each  side  of  the  frame. 
From  near  the  centre  of  this  shaft  project  five  cams  d,  e,  e, 
B,  E,  one  of  which,  d,  represented  detached  at  fig.  6,  (which 
presents  a  vertical  sectional  view  of  shaft  b,  and  the  cams 
aforesaid)  by  its  rotation  actuates  a  plunger  or  driver  f,  which 
moves  backwards  and  forwards  lengthwise  upon  the  bed  a, 
and  horizontally  at  right  angles  with  the  shaft  b.  One  end 
of  this  driver  f,  passes  through,  and  is  guided  by,  the  stand- 
ard G,  upon  the  bed.  To  the  other  end  of  the  driver  f,  is 
secured  a  flat  cast-steel  cutter-plate  ^,  (see  also  detached  fig. 
7,)  which  is  fitted  to  slide  close  upon  a  horizontal  plate  i,  of 
similar  form,  and  is  confined  by  an  upper  fixed  cutter-plate  j, 
placed  at  right  angles  over  the  moving  cutter-plate,  and 
through  which  is  inserted  a  steel  tube-cutter  k,  screwed  into 
the  fixed  plate  in  a  vertical  position ;  this  tube  is  tempered, 
and  forms  a  female  cutter,  and  may  be  screwed  down  as  it  is 
ground  away  (upon  its  lower  end)  in  sharpening,  or  otherwise. 
The  cutter-plate  j,  may  be  made  with  corresponding  bosses^ 
centrally  upon  its  upper  and  lower  surfaces,  thereby  forming 
an  entire  cutter-plate,  (see  fig.  7,)  with  set-screws  and  binding- 
screws  at  their  ends,  by  which  it  may  be  brought  down  and 
regulated  upon  the  sliding-cutter,  as  the  bosses  are  ground 
away.  This  plate  may  be  perforated  with  a  sufficient  number 
of  holes,  (for  the  cutting  of  one,  two,  or  more  rivets),  which 
may  be  so  situated  that  the  said  plate  may  be  turned  over,  and 
end  for  end,  by  which  means  all  the  cutting  edges  or  comers 
of  the  perforations  may  be  used  before  it  becomes  necessary 
to  grind  the  plate.  Through  the  tube,  in  this  plate,  is  entered 
the  bottom  end  of  the  wire  or  rod  a*,  (see  the  enlarged  view, 
fig.  5,)  to  be  made  into  rivets,  which  rod  also  passes  down 
through  a  hole,  drilled  in  the  sliding  cutter-plate,  and  rests 
upon  the  bottom  plate  i,  which  forms  a  gauge  for  the  length 
of  the  rivets  to  be  cut.  The  cutter-plate  should  be  bored  out 
on  its  upper  surface,  (opposite  the  tube  or  tubes  in  the  fixed 
cutter),  so  as  to  receive  a  steel  disc  or  button,  which  should 


Harbottle's,  for  Manufacturing  Boot-soles,  Taps,  ^c,    87 

be  square  on  its  periphery,  and  nicely  fitted  into  the  recess, 
and  aboat  three-fourths  of  the  thickness  of  the  sUding  cutter- 
plate;  through  the  button  cutter-holes  are  drilled  (corre- 
sponding with  those  in  the  fixed  cutter  above),  and  this 
button-cutter  may  be  reversed,  and  operate  on  either  side  up, 
or  end  for  end;  and,  as  it  is  reduced  (by  grinding)  in  its 
thickness,  washers  of  thin  metal  may  be  placed  underneath, 
thereby  keepmg  it  even  with  tiie  surface  of  the  plate  m  which 
it  is  inserted ;  or  it  may  be  raised  by  set-screws  through  the 
^me,  bearing  on  the  bottom  of  the  box  aforesaid.  In  a  line 
with  the  driver  f,  and  directly  over  the  cutter-plate,  is  placed 
what  may  be  termed  a  rider  l,  which  is  moved  horizontally 
backward  and  forward  by  a  flange  on  the  bottom  of  the  cap 
M ;  which  flange  is  secured  to  the  end  of  the  driver.  Ver- 
tically in  the  rider,  a  hollow  punch  n,  is  placed,  for  punching 
the  sole,  &c. ;  there  is  also  a  solid  punch  o,  for  inserting  the 
rivets  in  the  holes  made  by  the  former.  Directly  underneath 
the  lower  ends  of  these  punches  is  placed  a  stud  or  stake  p, 
fig.  2,  secured  in  the  bed-frame,  upon  which  the  soles,  &c. 
are  punched,  and  the  rivets  driven  by  the  said  punches. 
Upon  each  side  of  the  rider  l,  is  elevated  a  standard  q,  q, 
between  which,  upon  a  fulcrum-pin,  passing  horizontally 
through  the  same,  is  supported  a  punch-lever  r  ;  the  back 
end  forming  a  forked  lever,  which  is  raised  by  the  cams  £, 
E,  twice  in  every  revolution  of  their  shaft.  On  the  side  near 
the  end  of  one  of  the  forks  of  the  punch-lever  r,  a  pin  or 
stud  f  projects,  which  traverses  in  a  groove  formed  on  the 
inside  fiw^  of  an  excentric  g,  which  excentric  is  fitted  around, 
secured  to,  and  moves  with,  the  shaft  b.  The  groove  in 
the  cam,  into  which  the  pin  f  projects,  is  so  formed  as  to 
keep  the  bearing  ends  or  forks  of  the  punch-lever  continually 
pressing  upon  the  periphery  of  the  cams,  and  the  shaft  b, 
alternately,  when  the  same  is  in  motion.  Directly  under- 
neath the  supporting-plate  i,  is  placed  a  horizontal  guide- 
wheel  s,  with  a  serrated  rim  or  periphery,  which  ranges 
horizontally  in  a  line  with  a  space  between  the  ends  of  the 
punches  n,  o,  and  the  stake  p,  before  described,  which  space 
measures  about  three-eighths  of  an  inch.  This  guide-wheel  is 
placed  centrally  upon  the  upper  end  of  a  vertical  shaft,  and  is 
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moved  periodically  by  means  of  a  ratchet-wheel  t,  upon  the 
lower  end  of  the  same  shaft.  Into  the  teeth  of  this  ratchet- 
wheel  a  pall  n,  catches^  at  each  recession  of  the  driver,  before 
described,  and  thereby  moves  the  sole,  or  other  article  to  be 
rivetted,  which  being  pressed  by  the  hand  of  the  operator 
against  the  toothed  periphery  of  the  guide-wheel,  the  required 
distances  for  the  insertion  of  the  rivets  are  obtained. 

Fig.  2,  represents  a  section,  and  fig.  3,  an  underneath  ho- 
rizontal view  of  the  machine,  and  those  parts  which  move  the 
soles,  &c.,  and  regulate  the  distance  of  the  rivets  and  rows 
apart,  as  seen  in  fig.  8,  which  represents  a  boot-sole,  with  the 
rivets  inserted.  The  guide-wheel  s,  shaft,  and  ratchet-wheel  t, 
(which  may  be  made  in  one  entire  piece),  are  supported  by, 
and  turn  upon,  a  pin,  screwed  vertically  through  a  gauge^ 
slide  V,  (see  fig.  5). 

This  carriage  is  placed  horizontally  lengthwise,  and  cen- 
trally in  the  front  of  the  bed  a,  through  an  opening  in  the 
same,  under  the  stake  p,  and  is  supported  in  front  by  the 
flange  or  bracket  h,  on  which  it  is  made  to  slide  backwards 
and  forwards,  and  be  fixed  in  any  required  position  by  means 
of  the  index-lever  i ;  which,  passing  through  a  gap  near  the 
centre  of  the  carriage,  acts  upon  a  fulcrum-pin  k,  and  is 
funished,  at  one  end,  with  a  spur  fitting  into  notches  i,  2,  3, 
in  the  flange  A,  (see  fig.  1).  On  the  gauge-slide  v,  (moving 
upon  a  fulcrum-pin  w,)  is  placed  a  trip  or  lever  x,  in  a 
horizontal  position,  with  a  light  spring  y,  upon  its  back, 
which  forces  the  pall  u,  into  the  ratchet-wheel  t,  as  before 
described;  the  end  of  the  trip  or  lever  x,  is  drawn  back  at 
each  recession  of  the  driver  f,  by  means  of  the  tumbler  z, 
which  is  made  to  play  upon  a  pin  or  stud  a,  inserted  in  the 
end  of  the  arm  b ;  the  said  arm  is  secured  to  the  under  side 
of  the  front  end  of  the  driver  f,  by  means  of  the  ring-bolt 
and  nut  c,  which  passes  through  and  binds  together  the  cap 
M,  the  cutter-plate  h,  the  driver  f,  and  the  arm  b.  The  pro- 
jecting end  of  the  tumbler  z,  is  made  to  catch,  in  its  back- 
ward and  forward  movements,  the  back  end  of  the  trip 
X,  with  a  sufficient  hold  to  produce  the  required  throw  of 
the  pall  u,  and  consequent  movement  of  the  ratchet-wheel  t, 
and  guide-wheel  s,  by  which  means  the  movement  of  the 
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Bole,  or  other  article^  is  produced.  The  operator^  holding  the 
sole  in  one  hand^  as  above  described^  gives  motion  with  the 
other  to  the  shaft  b^  by  means  of  the  crank  d,  or  otherwise ; 
the  various  parts  of  the  machine  moving  and  operating  in 
the  following  order : — The  first  quarter  revolution  of  the  shaft 
B^  raises  the  tail  or  forked  end  of  the  punch-lever  r^  by  means 
of  the  punch  cams  e,  b  ;  which  movement  brings  the  forward 
end  of  the  hammer  of  the  punch-lever  down  upon  the  hollow 
punch  N,  making  the  required  hole  for  the  rivet  in  the  sole 
or  other  article  (the  driver  having  been  previously  thrown 
back  by  its  respective  cam  d),  the  wire  or  rod  a*,  previously 
described,  falls  into  the  hole  in  the  cutter-plate  h  ;  the  next 
quarter  revolution  of  the  shaft  b,  brings  the  cutter  forward  by 
means  of  the  cam  d,  on  that  shaft ;  the  cutter-plate  h,  at  the 
same  time,  separates  a  rivet  from  the  bottom  end  of  the  wire 
before  described,  and  carries  the  same  forward  over  the  hole 
just  punched  in  the  sole,  and  the  stake  underneath  the  same. 
The  rider  l,  is  brought  forward  by  the  same  motion,  and  with 
it  the  rivetting  punch  o,  upon  which  the  hammer  or  punch- 
lever  K,  now  descends  (by  the  impingement  of  the  opposite 
cams  £,  E,)  and  forces  the  rivet  from  its  position  in  the  cutter- 
plate  down  into  the  sole,  and  clenches  it  firm  in  the  leather, 
between  the  punch  o,  and  stake  p  ;  by  which  means  the  rivet 
is  expanded,  and  a  partial  head  formed  upon  the  inside  of  the 
sole,  which  is  placed  downwards  when  being  rivetted :  the 
whole  is  afterwards  smoothed  by  rolling  or  hammering.  The 
guide-wheel  s,  before  described,  is  made  to  slide  backward  and 
forward  with  the  carriage  or  gauge-slide  v,  in  which  it  is 
supported,  in  order  to  gauge  the  sole  for  different  rows  of 
rivets. 

Duplicate  sets  of  punches  may,  if  thought  proper,  be 
adopted ;  by  which  means  both  rows  of  rivets  can  be  cut  and 
inserted  by  the  same  motion  of  the  machine,  and  in  the  same 
time  required  to  fill  one  sole  with  a  single  set  of  rivets,  as 
before  described.  The  punches  (whether  one  or  more)  should 
be  raised  by  means  of  a  stirrup  or  lifter  /,  supported  pendant 
upon  a  pin  through  its  upper  end,  which  fits  in  a  mortice, 
cut  in  the  under  front  end  of  the  punch-lever  R.  Two  hori- 
zontal pins,  one  from  each  of  the  punches  n,  and  o,  pass 
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through  corresponding  slots  in  the  bottom  end  of  the  lifter  /; 
by  which  means  the  punches  are  raised  with  and  by  the 
punch-lever,  and  are  kept  up  alternately  by  spiral  springs  m, 
m,  except  when  forced  down  by  the  lever  aforesaid. 

In  addition  to  the  manufacture  of  soles,  taps,  &c.,  by  the 
above-described  machine,  it  is  appUcable  to  the  manufacture 
of  leather  hose,  belts,  traces,  &c.,  where  the  seams  or  joints 
are  to  be  made  by  rivetting.  In  the  manufacture  of  leather 
hose  or  pipes,  a  horizontal  mandril  must  be  substituted  for 
the  stake  p,  around  which  the  leather  belt  may  be  curved, 
and  lapped  directly  under  the  punches  aforesaid,  bearing 
against  the  guide-roller,  and  thereby  moved  and  graduated 
in  the  same  manner  as  the  soles,  taps,  &c.,  as  before  described. 
For  the  latter  purpose,  the  point  of  the  rivetting-punch  should 
be  formed  into  a  blunt  centre-punch,  having  a  stake  of  similar 
form  inserted,  point  upwards,  directly  imderneath,  in  the  up- 
per surface  of  the  mandril ;  by  which  means  the  ends  of  the 
rivets  are  sufficiently  expanded  to  form  the  requisite  heads ; 
the  rods  or  wire  being  of  copper,  previously  passed  through  a 
fine  screw-plate,  or  prepared  in  the  same  manner  as  those  used 
for  the  improved  soles. 

The  patentee  claims.  Firstly, — ^the  combined  forms  of  the 
cams  D,  E,  E,  E,  E,  as  arranged  upon  the  shaft  b,  in  the  man- 
ner and  for  the  purposes  hereinbefore  described.  Secondly, — 
the  combined  forms  of  the  cam  d,  and  shaft  b,  as  shewn  in 
the  sectional  view  of  diagram,  fig.  6,  the  pecuKarity  of  which 
consists  in  the  uniform  diameter  of  the  shaft  and  cam,  (when 
measured  together  through  the  centre  of  the  shaft),  which 
uniformity  of  diameter  allows  the  friction-rollers  p,  p, 
(which  have  fixed  centres  in  the  said  driver),  to  bear  con- 
tinually upon  the  opposite  sides  of  the  shaft  and  cam  through 
an  entire  revolution  of  the  same ;  and  by  means  of  which  the 
driver  is  thrown  backward  and  forward,  and  brought  to 
two  dead  rests,  while  the  shaft  is  making  one  revolution, 
which  allows  the  two  sets  of  cams  e,  e,  immediately  and 
alternately  to  perform  their  office  upon  the  lever  r,  as  before 
described.  *  He  also  claims  the  following,  as  a  separate  and 
distinct  combination  of  parts  in  the  above  specified  machine, 
viz. ; — ^The  button-cutter  q,  as  constructed,  to  be  reversed  in 
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the  different  ways^  and  adjosted  in  the  cutter-plate  h^  as 
above  set  forth,  whether  the  same  be  circular  or  angular  in 
its  superficial  form ;  and  further,  the  combination  and  ar- 
rangement of  the  gauge-slide  or  carriage  v,  with  the  ratchet  t, 
guide-wheel  s,  trip  n,  pall  u,  and  tumbler  z,  in  the  manner 
and  for  the  purposes  above  set  forth.  Lastly, — the  combi- 
nation of  the  forms  and  adjustment  of  both  the  moveable  and 
fixed  cutter-plates  h,  and  j,  the  rider  z,  and  punches  n,  and 
o,  which  conjointly  perform  the  process  of  cutting  the  rivet, 
punching  the  hole,  and  inserting  the  rivet  in  the  leather ; 
whether  the  same  be  operated  or  set  in  motion  by  means  of 
the  shaft  and  cams  before  described,  or  by  means  of  levers  or 
otherwise. — [InroUedin  the  Petty  Bag  Office,  August,  1844.] 


To  Sarah  Coote,  of  Clifton,  near  Bristol,  in  the  county  of 
Gloucester,  for  her  invention  of  improvements  in  caulking 
ships,  boats,  and  other  vessels. — [Sealed  24th  July,  1844.] 

This  invention  consists  in  substituting  a  different  material 
to  that  at  present  in  use  for  caulking  ships,  boats,  and  other 
floating  vessels. 

Under  this  invention  the  patentee  entirely  discards  the  use 
of  flax  or  hemp,  which  are  of  a  harsh  and  thready  nature,  and 
even  when  saturated  with  tar,  will  not  produce  a  binding 
effect,  for  the  materials  may  be  entirely  separated.  The 
plan  now  proposed,  is  to  employ  fleece  wool,  shorn  without 
washing,  when  it  can  be  had  in  that  state.  This  is  to  be 
subjected  to  a  picking  operation,  which  will  have  the  effect 
of  separating  the  fibres,  and  may  be  done  expeditiously 
by  women  and  children,  near  whom  is  to  be  placed  a  large 
shaUonf  tub.  Within  this  tub  a  strainer,  made  of  netting 
wire  or  wood,  is  to  be  firmly  fixed  to  a  hoop  or  rim,  only 
about  one  inch  within  the  tub  or  cask ;  there  must  be  bars 
across,  and  feet  or  short  legs,  about  six  inches,  attached  to 
this  straining-firame,  to  keep  it  sufficiently  high  to  affix  a 
spigot  and  faucet  into  the  tub.  When  a  sufficient  quantity 
of  wool  has  been  deposited  in  the  tub,  it  is  to  be  filled  with  a 
requisite  quantity  of  thin  white-lead  paint,  and  then  the 


I 


93  Recent  Patents, 

wool  and  paint  are  to  be  stirred  about  with  a  proper  fork, 
made  for  the  purpose.  After  all  this  is  properly  done,  and 
the  supeiubundatlt  liquor  is  drawn  off  by  the  spigot  and 
faucet,  fixed  in  the  tub  below  the  straining-frame,  the  satu- 
rated wool  may  be  lifted  from  the  tub  by  a  hooked  instru- 
ment, and  put  into  buckets  for  use.  A  pair  of  crinkled  plyers 
may  be  necessary,  to  take  it  out  of  the  buckets  on  its  appli- 
cation. 

Tiie  patentee  claims  the  employment  of  wool  or  hair, 
saturated  with  paint  or  pigment,  for  caulking  ships  or  other 
vessels. — [Inrolled  in  the  Petty  Bag  Office,  January ^  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  James  Perkins  Chatten,  of  St.  Martinis  Court,  Gent., 
for  improvements  in  the  manufacture  of  dead-eyes  for  the 
purpose  of  setting  up  the  rigging  of  ships  and  other  sail- 
ing vessels. —  [Sealed  22nd  May,  1844.] 

This  invention  consists  in  the  application  of  a  capstan  and 
pulleys  to  dead-eyes,  whereby  ships^  rigging  may  be  expe- 
ditiously tightened,  and  with  a  less  amount  of  power  than 
heretofore  required. 

In  Plate  VI.,  figs.  1,  2,  and  3,  represent  three  variations  of 
the  new  arrangement  of  dead-eyes,  a,  fig.  1,  is  the  upper 
dead-eye,  round  which  the  shrouds  are  passed,  containing  six 
grooved  pulleys ;  and  b,  the  lower  eye,  which  is  attached,  as 
usual,  to  the  chain-plates  on  the  ship^s  side,  has  four  grooved 
pulleys,  and  two  holes,  c,  c,  for  the  reception  of  the  lanyards. 
In  this  eye  is  also  placed  the  capstan  d,  which  is  furnished  at 
each  end  with  ratchet-wheels  and  clicks,  and  in  these  wheels 
there  are  holes  for  the  insertion  of  levers  to  turn  the  capstan. 
e,f,  are  two  lanyards,  which  are  "rove^^  into  the  dead-eyes 
in  the  following  manner : — A  knot  being  made  at  one  end,  its 
other  end  is  passed  through  the  hole  c,  and  carried  to  the 
pulley  1,  in  the  upper  eye ;  it  is  then  brought  down  to  the 
pulley  2,  up  to  the  pulley  3,  under  the  pulley  4,  then  over  the 
pulley  5,  and  down  to  the  capstan,  where  it  is  passed  twice 
round  the  barrel,  to  prevent  its  slipping ;  the  rove  of  the 
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bnjard  /,  is  effected  in  a  precisely  similar  manner.  When 
^  ngK^  requires  ti^atemng,  the  ends  ot  the  lanyards  are 
to  be  polled;  and  if  further  power  is  &mnd  requisite^  levers 
may  be  inserted  in  the  hcdes  of  the  ratchet-irfieels  before 
mentioned*  Figps.  2,  and  3,  shew  the  upper  and  loirar  dead- 
qres  detached.  The  pulleys  and  the  capstan  run  loosely  on 
their  reqiectiTe  axlesy  which  pass  through  the  block  of  the 
dead-eye.  Fig.  4 Represents  a  modification  of  the  above;  one 
lanyard  only  bcang  employed;  and  the  pulleys  and  capstan  are 
also  diffioendy  arranged^  as  will  be  9een  in  the  drawing,  e, 
is  die  hoie  against  which  the  knotted  end  of  the  lanyard 
abuts.  The  third  modification  is  shewn  at  fig.  5 :  the  upper 
eye  contains  four  pulkysy  and  the  lower  eye  but  two  pulleys, 
instead  of  nx  and  four,  as  diewn  at  fig.  1. 

The  patentee  claims  ^  the  setting*iq>  of  the  rigging  of  diips 
and  other  sailing  ressds,  by  means  of  dead-eyesi,  constructed, 
connected,  and  worked  in  the  particular  manner,  and  accord- 
ing  to  the  three  varieties,  herdnbefore  described.'' — [InroUed 
im  the  Inrolmeni  Office,  November,  1844.] 


To  William  Ehuon,  qf  Birmingham,  button  manufacturer, 
for  improvemenU  in  the  mamfactwre  of  covered  buttons. 
—[Sealed  4th  June,  1844.] 

This  invention  consists  in  so  constructing  and  working  the 
dies  used  lor  making  buttcns,  that  die  dies  which  effect  die 
eovmng  of  the  front  shell,  and  bring  the  parts  of  a  button 
together,  will  also  press  the  button  into  shape,  so  as  to  render 
its  removal  to  finishing-dies  unneeessary,  ouxpt  when  the 
nianu£Ktnrer  emjdoys  two  sets  of  finishing-dies ;  and,  in  that 
ease,  he  is  enaMed,  by  the  adoption  of  this  invention,  to  dis- 
pense with  the  first  set  of  finishing-dies. 

The  dies  employed  by  the  patentee  (which  are  somewhat 
similar  to  those  in  ordinary  use)  are  repreneated  in  Plate  VI., 
at  figs.  1.  a,  is  the  lower  die;  b,  the  upper  die,  or  punch ; 
and  c,  a  tubular  die,  to  be  used  with  the  punch  b.  The 
method  of  making  buttons  with  these  dies  is  as  follows : — 
The  ememg  material  is  laid  with  its  face  downwards  upon 
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the  die  a,  and  the  front  shell  d,  figs.  %,  is  placed  on  the 
punch  by  which,  descending,  forces  it,  with  the  covering  ma- 
terial, into  the  die  a ;  when  the  punch  is  raised,  the  tube  c, 
is  introduced  into  the  die  a,  and  by  this  means  the  edge  of 
the  covering  material  is  gathered  over  the  edge  of  the  shell  d; 
after  this,  the  back  shell  e,  figs.  2,  containing  the  shank,  is 
introduced  through  the  tube  c,  and  the  pimch,  again  des- 
cending, forces  the  shank  and  back  shell  into  the  front  shell, 
at  the  same  time  pressing  the  edge  of  the  covering  material 
into  the  front  shell ;  the  pimch  b,  and  tube  c,  then  act  as  oqa 
die,  and,  descending,  bring  the  parts  of  the  button  together, 
and  press  it  into  shape,  as  will  be  seen  on  referring  to  fig.  3« 

Figs.  4,  shew  the  dies  used  by  the  patentee  for  making 
what  are  termed  "  sewo  through  covered  buttons,^*  described 
in  the  specification  of  a  patent  granted  to  Humphrey  Jefferies, 
April  22nd,  1841.  a,  is  the  lower  die ;  b,  the  upper  die,  or 
punch ;  and  c,  the  finishing  die  or  punch.  Buttons  of  the 
above  kind  are  made  with  these  dies,  in  the  following  man- 
ner :— The  covering  material  being  laid  on  the  die  a,  the 
hollow  ring  /  (represented  in  plan  and  section  at  figs.  5,)  is 
placed  upon  it,  and  they  are  forced  into  the  die  fl,  by  the 
descent  of  the  pimch  b ;  when  the  punch  b,  is  raised,  the 
punch  c,  is  introduced  into  the  die  a,  and  the  punch  b,  again 
descends,  by  which  means  the  edge  of  the  covering  material 
is  gathered  over  the  edge  of  the  hollow  ring  f,  and  the  edge 
of  the  ring  being  at  the  same  pressed  into  shape,  shuts  in  the 
edge  of  the  covering  material,  as  will  be  best  understood  on 
inspecting  fig.  6. 

The  patentee  does  not  claim  the  use  of  the  parts  a,  b,  and 
c,  separately,  nor  combined,  when  they  are  not  arranged  to 
work  as  above  described.  But  what  he  claims  as  his  inven- 
tion is,  the  causing  the  parts  b,  and  c,  to  be  so  arranged  and 
worked,  that,  in  addition  to  covering  the  front  shell,  and 
bringing  the  parts  of  a  button  together,  they  shall  press  the 
button  into  shape,  as  above  described. — [Inr oiled  in  the  In- 
rolment  Office,  December,  1844.] 
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To  MoHfM  VooLt,  of  (ierk-'tiireet,  in  the  cotmty  of  Middle' 
se/v,  Oent,,for  improvementi  in  the  manufadmre  of  paper, 
being  a  communication, — [Sealed  10th  July,  1844.] 

This  invention  coniiistii  in  preparing  a  pulpy  matter  from  the 
broom  plant,  for  making  paper. 

Any  of  the  variotiM  upecieii  of  broom  may  be  employed  for 
the  aWe  puri)oiie ;  but  the  common  bnK)m  plant  in  preferred 
by  the  patentee :  it  can  be  u»ed  (hither  in  a  grc^ni  or  dried 
state^  and  may  be  iiubjected  to  a  pre|)aratory  noaking  in  water, 
if  found  requisite. 

The  branches  first  und<nrgo  a  violent  crushing  or  beating, 
in  any  suitable  machinery,  by  which  the  woody  parts  are 
rendered  easily  separable  from  the  filamentous  parts ;  and  the 
former  are  submitted  to  a  further  process  of  grinding,  before 
they  are  fit  to  be  used  with  the  filamentous  parts.  During 
the  grinding  or  crushing  process,  the  plant  should  be  im- 
mersed in  hot  or  cold  water,  (preference  being  given  to  a  heat 
of  30^  or  85^  Keaumur),  which  shotild  be  constantly  changed, 
and  the  operation  continued,  until  it  flows  away  colorless. 
The  pulpy  matter  is  subjected  to  great  pressure,  to  force  out 
the  water,  and  is  then  acted  upon  by  **  a  leaive  ^  of  lime, 
with  or  without  a  (quantity  of  soda,  according  to  the  quality 
of  paper  to  be  made  /'  after  which  it  is  thoroughly  washed  : 
care  being  taken  to  remove  all  the  woody  parts  that  float 
upon  the  surface.  Tlie  pulp  is  then  pressed  again,  divided 
into  small  parcels,  and  left  until  it  is  ready  to  l)e  bleached ; 
which  may  be  effected  by  cxpoMure  to  the  action  of  chlorine, 
either  in  a  state  of  vapour  or  liquid.  If  chlorine  is  used 
in  a  liquid  state,  it  should  be  heated  to  about  26^^  Reaumur ; 
and  when  the  pulp  has  remain(*^  in  it  for  about  twenty-five 
minutes,  an  addition  is  made  of  one-eighth  of  a  pint  of  muri- 
atic acid  for  every  hundred  pounds  of  puln;  after  which  the 
pulp  is  allowed  to  rest  for  six  hours,  and  it  is  then  in  a  fit 

stat(5  for  making  paper. 

The  patentee  claims  the  i)rc^)aration  and  employment  of  a 
pulpy  matter,  obtained  from  the  broom  plant,  for  manufactur- 
ing paper. —  [Inr oiled  in  the  Inrolment  Office,  January,  1 846.] 

•  Th«  Vretwh  wwd  for  l«y  w  lixivium. 
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To  Moses  Poole^  of  Serle-street,  in  the  county  of  Middlesex, 
Gent. J  for  improvements  in  the  mawufactwre  of  oils,  by 
using  a  material  not  heretofore  employed,  and  in  obtaining 
stearine  therefrom,  applicable  in  the  making  of  candles ; 
and  also  in  the  manufacture  of  manure  from  the  residuum 
qf  such  oils,  with  other  matters, — being  a  communication. 
—[Sealed  10th  July,  1844.] 

The  patentee  describes  the  above  inyeiition  as  consisting  in 
the  employment  of  oyster  shells ;  firstly, — ^for  improving  the 
quality  of  certain  oils,  principally  those  obtained  from  beech 
or  oak-tree  flowers,  from  poppy  seeds  and  flowers,  and  from 
grape  seed,  [query,  rape  *eerf]  ;  secondly, — ^for  improving  the 
qusdity  of  candles ;  and  thirdly, — ^for  improving  the  quality 
of  manure,  and  effecting  a  saving  in  the  preparation  thereof. 

The  mode  of  applying  this  invention  in  the  manufacture 
of  oil  is  as  follows: — ^The  oyster  shells  are  washed,  dried, 
and  ground  to  powder ;  then,  after  the  usual  preparation  of 
the  oleaginous  substances,  and  prior  to  putting  them  in  the 
hair  or  lawn  bags,  they  are  powdered  with  as  much  oyster- 
shell  powder  as  will  be  equal  to  about  one-fifth  of  their  bulk ; 
when  this  is  effected,  they  are  put  into  the  bags,  and  sub- 
mitted to  the  action  of  the  hydraulic  press.  The  oil  obtained 
is  of  two  kinds,  which  are  received  in  different  vats  -,  into 
each  vat  two  pints  of  sulphuric  acid  are  thrown,  and  the  oil 
is  well  stirred,  until  it  assumes  a  frothy  appearance;  the 
operator  then  throws  in  as  much  distilled  water  as  there  is 
oil  in  the  vat,  and,  after  stirring  until  it  is  covered  with  a 
white  lather,  allows  it  to  rest  for  ten  hours ;  the  oil  will  then 
be  at  the  top,  the  stearine  directly  beneath  it,  and  the  water 
tind  dregs  at  the  bottom. 

In  concluding  the  description  of  this  part  of  his  invention, 
the  patentee  makes  the  following  remarks : — "  In  the  above 
fabrication,  the  mixture  of  the  faine  to  the  ceUlette,  in  the 
proportion  of  two-fifths  of  the  former  to  three-fifths  of  the 
latter,  is  already  an  improvement ;  but  a  greater  one  is  the 
mixture  tjfv  each  of  these  two  substances  with  the  grape  seed. 


% 


Pooysyfor  Impts,  in  ttie  Manufacture  of  (His,  tfc.    97 

in  the  proportion  of  one-half.  The  three  substances  can  be 
mixed  together^  and  the  oyster-shell  powder  will^  in  each  case^ 
be  added  in  the  proportion  before  mentioned.  Do  not  forget 
that^  previous  to  the  said  addition^  the  oleaginous  substance, 
prepared  for  the  extraction  of  oil,  is  to  be  watered  with  dis- 
tilled water,  in  the  proportion  of  half  a  gallon  per  2  cwt. 
of  the  oleaginous  substance,  and  reduced  into  paste  by  means 
of  a  cylinder.  Eight  hundred-weight  of  this  must  produce 
twenty-five  gallons  of  the  best  oil,  four  gallons  of  lamp  oil, 
and  fifty  pounds  of  stearine.^^  * 

When  oyster-shells  are  employed  in  the  manufacture  of 
candles,  they  are  washed,  and  reduced  to  powder,  which  is 
converted  into  a  white  paste  by  the  action  of  muriatic  acid ; 
this  paste  is  warmed  by  steam,  and  introduced  by  degrees 
into  the  boiling  tallow,  stearine,  spermaceti,  or  wax,  in  the 
proportion  of  forty  per  cent.,  being  thoroughly  incorporated 
with  it  by  stirring :  candles  are  made  of  this  composition  in 
the  ordinary  way.  The  patentee  states,  that  the  introduction 
of  the  oyster-shell  powder  gives  to  tallow  candles  the  metallic 
or  dry  sound  of  wax,  increases  their  hardness,  and  improves 
the  color  of  the  light. 

The  third  part  of  the  invention,  viz.,  improving  the  quality 
of  manure,  is  eflected  in  the  following  manner : — Into  the 
water  and  dregs,  resulting  from  the  manufacture  of  the  oil, 
(as  described  in  the  first  part  of  this  invention),  a  quantity  of 
soot  is  stirred ;  then  the  oil-cakes,  remaining  after  the  extrac- 
tion of  the  lamp  oil,  are  ground,  and  thrown  in,  together  with 
the  water  and  dregs  proceeding  from  the  leyB  of  soap  manu- 
factories, the  residual  matters  from  tallow-melting  and  soap- 
making,  and  a  large  proportion  of  oyster-shell  powder,  which 
are  stirred  well  together.  "  Let  the  whole  ferment  and  dry, 
and  afterwards  get  it  ground,  and  you  shall  have  produced  a 
manure  equal  to  the  best  guano.^^ — [Inrolkd  in  the  InroU 
meni  Office,  January,  1846.] 

*  Thii  is  evidently  a  bungling  translation  from  a  French  description, — 
fatm,  is  the  beech-mast,  and  oeillettef  is  the  vulgar  name  for  the  poppy. 
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To  Claude  FRAN901S  Jules  Petit;  of  RegerU'Street,  in  the 
county  of  MiddleseWy  merchant,  for  improvements  in  fast- 
erdnga  for  gloves. — [Sealed  23rd  January,  1844.] 

This  invention  consists  in  fastening  gloves  upon  the  hand  by 
the  combination  of  a  chain  and  studs,  with  a  suitable  holder, 
in  such  a  manner  that  the  drag  of  the  chain  on  the  holder 
will  retain  it  in  any  required  position. 

In  Plate  V.,  fig.  1,  shews  a  portion  of  a  glove,  fur- 
nished with  the  improved  fastening ;  and  fig.  2,  is  a  repre- 
sentation, in  plan,  of  the  glove  and  fastening.  On  the  wrist 
of  the  glove  two  studs  a,  b,  are  fixed ;  the  stud  a,  carries  a 
holder,  (shewn  detached,  and  on  a  slightly  enlarged  scale,  at 
fig.  3,)  having  a  forked  end  c,  and  an  opening  d*,  in  it ;  and 
to  the  stud  b,  a  chain  e,  is  fastened,  which  is  passed  through 
the  opening  d,  and  a  knob  or  other  stop  f  is  then  attached 
to  it,  to  prevent  it  from  repassing  through  the  hole.  To 
fasten  the  glove,  the  parts  to  which  the  studs  are  attached 
are  caused  to  approach  each  other,  by  pulling  the  chain ;  and 
then,  by  pressing  it  down  into  the  fork  c,  the  chain  is  pre- 
vented from  slipping  back.  The  glove  is  unfastened  by  rais- 
ing the  chain  out  of  the  fork  c,  and  thus  allowing  it  to  pass 
through  the  opening  d. 

The  patentee  does  not  confine  himself  to  the  exact  shape 
of  the  various  parts,  so  long  as  the  peculiar  character  of  the 
invention  be  retained ;  nor  does  he  claim  the  separate  parts 
of  the  apparatus. — [Inrolled  in  ilie  Inrolment  Office,  JtUy, 
1844.] 
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To  John  Whitehead,  Jun,,  of  Elton,  near  Bury,  in  the 
county  of  Lancaster,  dyer  and  finisher,  for  his  invention 
of  certain  improvements  in  the  process  of  finishing  fustians 
or  beaverteens,  satin-tops,  and  other  similar  cotton  fabrics. 
—[Sealed  15th  August,  1844.] 

These  improvements  in  the  process  of  finishing  fristians 
or  beaverteens,  satin-tops,  and  other  similar  cotton  fabrics, 
apply  to  every  description  of  cotton  goods  (known  by  such 
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the  ordinary  way,  after  the  dyeing  process,  they  must  be 
sufficiently  ^^ conditioned^^  or  damped  again,  prior  to  raising. 
This  state  of  the  cloth  can  only  be  ascertained  by  experience, 
according  to  the  strength  or  quality  of  the  cloth,  and  the 
nature  of  the  dye  or  color,  and  may  be  done  by  a  variety  of 
damping  processes.  In  ordinary  cases,  it  will  be  found,  that 
hanging  the  cloth  in  a  humid  atmosphere,  say  twelve  or  four- 
teen hours,  in  a  cooling  shed,  will  answer  the  purpose;  but 
the  process  most  preferred  is  a  damping-pit,  that  is,  a  cham- 
ber under  the  surface  of  the  ground,  constructed  so  as  to  give 
out  sufficient  humidity  by  having  wet  sand  under  the  flooring, 
and  arranged  so  as  to  admit  or  exclude  the  outward  air,  ac- 
cording as  the  state  of  the  atmosphere  is  dry  or  humid ;  by 
which  means  more  regularity,  and  a  greater  certainty,  attends 
the  operation  of  ^^  conditioning,'^  or  damping  the  cloth,  than 
otherwise. 

The  patentee  claims  the  improvements  in  the  process  of 
finishing  fustians  or  beaverteens,  satin-tops,  and  other  similar 
cotton  fabrics,  only  as  above  described ;  namely,  submitting 
such  goods  to  the  operation  of  bleaching,  dyeing,  or  printing, 
as  required,  before  raising  the  fibres  or  nap,  and  also  damping 
or  conditioning  the  goods  (for  raising)  in  that  particular 
state,  or  so  bleached,  dyed,  or  printed,  before  raising  the  fibres 
or  nap. — [InroUed  in  the  Petty  Bag  Office,  February , 
1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Stephen  Bencbaft,  of  Barnstaple,  Gent,,  for  improve^ 
ments  in  the  construction  of  saddle-trees. — [Sealed  9th 
June,  1842.] 

This  invention  is  an  improvement  in  the  construction  of 
saddles,  by  attaching  certain  springs  to  the  saddle-tree,  for 
the  purpose  of  affording  elasticity  to  the  seat ;  the  object 
being  to  prevent  the  weight  of  the  rider  pressing  upon  the 
spine  and  ribs  of  the  horse,  by  transmitting  that  pressure 
to  the  sides  of  the  saddle-tree,  and  at  the  same  time  give  the 
advantage  to  the  rider  of  an  easy  seat. 
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The  contrivance  is  simple^  and  will  be  readily  seen  by  refer- 
ence to  two  figures,  shewing  the  saddle-tree,  with  the  proposed 
improvement,  in  Plate  V.  Fig.  1,  is  a  horisontal  represen- 
tation of  the  saddle-tree,  that  is,  looking  down  upon  it ;  fig.  2, 
a  side  or  profile  view  of  the  same,  a,  a,  is  the  wood-work  of 
the  saddle-tree,  constructed  as  in  ordinary  saddles ;  6,  is  a 
steel  spring  lever,  placed  longitudinally,  and  attached  at  one 
end  to  the  back  part  of  the  saddle-tree,  which  is  its  fulcrum  ; 
«, «,  c,  are  three  steel  bow-springs,  each  being  attached  in 
the  middle  to  the  lever-spring  b,  and  extending  like  ribs 
from  the  back-bone  of  an  animal.  The  ends  of  these  bow- 
springs  or  ribs  bear  upon  the  sides  of  the  saddle-tree,  or  upon 
a  piece  of  plate  metal,  aflixed  to  the  saddle-tree. 

This  is  all  the  novelty  proposed ;  and  when  the  whole  is 
covered  and  padded  in  the  usual  way  of  finishing  saddles, 
the  springs  will  afford  that  ease  and  elasticity  to  the  rider,  as 
the  horse  moves  onward,  which  it  is  the  object  of  the  patentee 
to  attain. 

The  invention  is  not  confined  to  any  one  description  of 
saddle,  as  it  will  apply  equally  to  ladies'  and  other  kinds  of 
saddles,  and  is  not  in  fact  an  improvement  in  the  construction 
of  saddle-trees,  as  expressed  in  the  title,  but  merely  a  pe- 
culiar construction  of  spring,  to  be  affixed  to  the  seat  of  any 
saddle.  The  patentee  says,  ^*  I  claim  the  mode  of  obtaining 
elastic  seats  to  saddles,  by  applying  metal  springs  to  saddle- 
trees, as  herein  described." — [Inrolled  in  the  Tnroiment  Office, 
December,  1842.] 


(The  same  effcci  has  been  proposed  to  be  obtained  by 
several  patentees,  viz.,  H.  C.  Jennings,  Sep.,  1823,  by  lateral 
springs,  which,  by  binding  against  the  sides  of  the  horse,  and 
sliding  under  the  seat,  allow  the  seat  to  rise  and  fall  by  the 
action  and  pressure  of  the  rider, — see  Vol.  IX.,  of  our  first 
series ;  T.  Marsh,  May,  1 824,  (see  the  same  Vol.),  by  coiled 
wire  springs,  placed  under  the  seat,  as  is  commonly  practised 
in  the  seats  of  easy  chairs ;  T.  Taylor,  May,  1836,  by  pack- 
ing the  seat  Math  air-bags, — see  Vol.  XII.  of  our  present 
series. — Editor.] 

VOL.  XXVI.  N 
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To  Stephen  Benoraft^  of  Barnstaple,  Esq,,  for  improve- 
ments in  the  construction  and  fitting  up  of  hames  for  the 
prevention  and  cure  of  galled  shoulders  to  draught  horses, 
—[Sealed  3rd  July,  1844] 

This  invention  consists  in  connecting  the  traces  with  the 
hames,  in  such  a  manner  that  the  point  of  draught  shall  be 
opposite  that  part  of  the  spine  which  forms  the  withers,  and 
thereby  allow  of  the  free  action  of  the  fore-legs  and  shoulders. 
The  patentee  states,  that  this  improved  method  of  connecting 
the  traces  with  the  hames  will  not  only  prevent  galled 
shoulders,  but  will  also  cure  those  arising  firom  the  use  of 
hames  fitted  in  the  ordinary  manner. 

In  Plate  VI.,  tig.  3,  represents  a  hame  with  the  invention 
applied  thereto.  The  trace  a,  has  been  hitherto  fastened  to 
the  hame  at  the  point  c;  instead  of  which  it  is  now  connected, 
by  the  strap  b,  with  the  upper  part  of  the  hame,  and  thus  the 
point  of  draught  is  elevated,  as  above  mentioned;  (2",  is  a  strap 
that  keeps  the  collar  in  its  place,  and  assists  the  horse  in 
going  down  a  hill. 

The  patentee  says,  he  is  aware  that  it  has  been  proposed  to 
connect  the  trace  with  the  hame  by  two,  three,  or  more  straps, 
but  no  beneficial  efiect  has  resulted  therefrom,  by  reason  of 
all  the  straps  being  fastened  to  the  hame  at  the  point  a. 

He  claims,  ^^  the  so  applying  straps  or  apparatus  b,  and  d, 
to  hames  of  horse  collars,  that  the  point  of  draught  may  be 
from  the  withers,  as  herein  described. — [InroUed  in  the 
Inrolment  Office,  January,  1845.] 


To  Arthur  Powell,  and  Nathaniel  Powell,  of  White- 
friars  glass-works,  in  the  city  of  London,  glass  manufac- 
turers, for  improvements  in  the  manufacture  of  quarries 
and  other  panes  of  glass  for  windows, —  [Sealed  30th 
July,  1844.] 

In  manufacturing  quarries  and  other  panes  of  glass  for  win- 
dows, the  glass  has  been  usually  blown  into   globular  or 
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cylindrical  forms^  and  these  are  flattened  into  sheets,  oat  of 
which  panes,  of  the  required  size,  are  cut;  panes  of  plate 
glass  have  also  been  used  for  windows.  Now,  this  inventioii 
consists  in  manufacturing  quarries,  and  other  panes  of  colored 
er  uncolored  glass,  by  means  of  moulds  or  dies  and  pressure; 
and  forming  them  with  plain  surfaces,or  impressing  ornamental 
designs  thereon. 

The  moulds  or  dies  for  impressing  ornamental  designs  are 
cut  in  such  a  manner,  that  those  parts  of  the  quarry  or  pane, 
which  are  required  to  be  darkest,  shall  be  in  relief,  or  of  the 
greatest  substance,  and  those  which  are  to  be  light  shall  be 
sunk  in  the  pane.  The  quarries  or  panes  are  made  by  placing 
a  quantity  of  molten  glass  {''  metal  ^')  upon  the  mould  or  die, 
which  is  then  slidden  under  the  flat  surface  of  a  fly  or  other 
press,  and  the  glass  is  pressed  into  the  recesses  of  the  mould; 
thereby  producing  a  plain  surface  on  one  side,  and  an  orna- 
mental surface  on  the  other  side  of  the  quarry  or  pane.  The 
quarry  is  now  annealed,  and,  after  having  the  outer  or  rough 
edges  cut  ofl*,  is  ready  for  use. 

The  patentees  claim,  as  their  invention,  the  manufacture 
of  quarries  or  panes  of  glass,  with  plain  or  ornamental  sur- 
fiaces,  for  windows,  by  means  of  dies  and  pressure,  as  above 
described. — [Inrolledin  the Inrolment  Office,  January,  1845 .J 
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To  Robert  Nelson,   West  Point,  Tippecanoe  county,  Indiana, 
for  an  improvement  on  the  compound  shovel  plough, — [Dated 
15th  January.] 

This  is  for  the  purpose  of  separating  the  ploughs,  or  drawing 
them  nearer  together.  The  outside  ploughs  of  the  gang  are  at- 
tached to  a  bar  on  each  side  of  the  beam,  and  jointed  to  it  at  the 
forward  end,  the  back  end  sliding  on  a  segment  bar  of  iron  pro- 
jecting from  each  side  of  the  beam.  In  this  way,  the  ploughs 
which  are  attached  to  the  back  ends  of  the  bars,  can  be  drawn 
nearer  to,  or  farther  from,  each  other,  this  being  effected  by  a 
hand  lever  having  two  arms  (at  right  angles  to  the  third  arm,  or 
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handle),  jointed  by  means  of  links  to  the  back  end  of  the  two 
bars,  by  the  turning  of  which,  to  any  degree  required,  the  distance 
of  the  ploughs  can  be  regulated.  At  the  back  of  the  plough- 
firame  there  is  a  notched  plate  of  iron  arranged  in  a  semi-circle, 
(called  the  "  comb,")  for  the  purpose  of  holding  the  hand  lever 
at  any  point  required.  The  clfum  is  limited  to  the  ''  combination 
and  arrangement  of  the  bars  and  lever,  so  as  to  effect  the  con- 
traction and  expansion  of  the  cultivator,  and,  in  combination  with 
this,  the  iron  comb." 


To  Meredith  Mallory,  Mount  Morris,  Limngston  county.  New 
York,  for  a  machine  for  cleaning  grain,  called  the  "  centrifugal 
smut  machine^'* — [Dated  20th  January.] 

This  machine  consists  of  two  discs,  one  permanent,  and  the  other 
moveable,  provided  with  several  rows  of  teeth,  commencing  at 
about  the  middle  of  their  semi-diameter,  and  extending  to  their 
periphery.  The  diameter  of  the  rotating  disk,  which  is  the  under 
one,  is  less  than  the  upper  or  permanent  one,  which  is  provided 
with  two  or  three  rows  of  teeth  beyond  the  periphery  of  the  ro- 
tating disc.  There  is  a  fan  attached  to  the  shaft  of  the  rotating 
disc,  and  the  whole  is  enclosed  by  a  conical  case. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is,  the  mode  of  scouring  or  cleaning  grain,  by 
causing  it  to  pass  from  the  centre  of  the  revolving  disc  to  its  cir- 
cumference by  centrifugal  force,  said  disc  being  armed  with  teeth, 
arranged  and  combined  with  an  upper  stationary  disc,  furnished 
with  teeth,  as  set  forth.  I  claim  the  arrangement  and  combina- 
tion of  these  discs,  and  also,  in  combination  therewith,  the  fans 
and  curb,  or  casing,  as  described." 


I 


To  Bennett  Potter,  Jun,,  and  Abiather  F.  Potter,  Huhhards- 
ton,  Worcester  county.  Moms,,  for  improvements  in  machinery  for 
making  and  finishing  boat  oars, — [Dated  20th  January.] 

This  is  a  modification  of  that  kind  ^of  machine  for  turning 
irregular  forms,  such  as  gun-stocks,  lasts,  &c.,  in  which  the 
pattern  acts  on  a  guide-wheel,  having  its  bearings  on  the  same 
carriage  as  the  cutter-wheel,  which  carriage  has  two  movements, 
one  longitudinal,  to  carry  the  guide  and  cutter-wheels  from  end 
to  end,  and  the  other  transverse,  to  enable  the  guide-wheel  to 
follow  the  irregular  form  of  the  pattern  in  both  directions.  In 
turning  oars,  which  are  necessarily  of  great  length,  it  would  be  a 
matter  of  some  difficulty  to  prevent  the  pattern  from  yielding 
when  moving  the  guide  and  cutter- wheels.  To  prevent  this  yield- 
ing, the  pattern  is  made  in  two  parts,  the  round  part  being  made 
permanent,  as  there  is  no  necessity  for  its  turning,  the  form  in 
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tlie  direction  of  the  dramifereiioe  being  regular,  and  tbe  flat  part 
or  blade  moreable :  at  the  junction  of  the  two  thoe  ia  a  standbrd, 
whidi  giTes  ample  support,  and  ia  so  arranged  as  to  permit  the 
goide^wfaeel  to  pass  oTer  as  if  it  were  a  eontinoation  of  the  handle 
part  of  the  pattern.  The  moveable  part  is  rotated  by  a  mandril 
m  the  Bune  manner  as  the  piece  of  wood  from  whidi  the  oar  is 
to  be  tamed.  lh«e  is  a  rest  called  "  bearings,''  in  the  qpedfica- 
tkn,  attadied  to  a  carrii^  connected  and  moTed  with  the  cntter- 
wheel  carriage,  whilst  moving  along  that  poitkm  of  the  oar  which 
eoBfltitiites  the  handle,  for  the  purpose  of  supporting  and  steady- 
ing '6ae  wood  whilst  under  the  action  of  the  catters ;  bat  as  theae 
bfarings  cannot  pass  orer  the  flattened  part  of  the  oar,  at  the  end 
of  the  round  part,  the  latch,  which  unites  tbe  two  carnages,  is 
fibeiated  from  a  holding  pin  on  the  cutter-wheel  carnage,  and  is 
there  hdd  until  the  cutter-wheel  carriage  retums,  at  wfaidi  time 
the  two  are  reunited,  and  travel  back  together. 

Claim. — ^  We  daim  maVing  the  pattan,  by  which  ih&  oar  is 
famed,  or  against  which  the  guide-wheel  acts,  of  two  parts^  in 
aoch  manner,  that  one  of  the  same,  or  that  from  whidi  the  handle 
is  shaped,  shall  be  stationary,  while  the  other,  or  part  whidi 
afaj^es  the  Uade,  shall  rerolre,  the  whole  bdmg  as  set  forth.  We 
also  daim  arranging  the  cutter-whed  and  beanDgs  upon  separate 
carnages,  for  the  purpose  of  arresting  the  action  of  the  bearings 
dming  the  operation  of  the  cutters  upon  the  blade  part  of  the 
oars ;  '6ae  said  carnages  being  connected  togetLer,  and  discon- 
nected from  eadi  other  by  means  of  a  latch  and  pins." 


To  JosiAH  CoPELAXD,  of  JFeymotitAy  Mau.,  fur  an  improvemetU 
iM  tke  boot  crump, — [Dated  20th  January.] 

We  hare  here  a  modification  of  that  land  of  boot  crimp,  ex- 
tensiTdy  used  in  some  portions  of  the  country,  in  which  the 
leather  is  stretched  by  a  damp  that  holds  the  comers  of  the 
leather,  and  is  drawn  out  by  a  screw  pajwing  through  a  nut  cut  in 
k,  and  bearing  in  a  socket  in  the  back  edge  or  heel  of  the  form. 
In  this  modification  the  ends  of  the  leatho*,  instead  a£  being 
damped  on  the  block,  which  is  drawn  out  by  the  screw,  are  mmflLj 
had  against  the  sides  of  the  block,  which  has  a  pyramidal  form, 
with  the  base  towards  the  form,  and  orer  it  is  slipped  a  dasp, 
which  has  the  ndes  of  the  same  inclination,  and  notched  or 
aerrated :  when  the  screw  draws  out  the  block,  and  stretches  the 
leadier,  this  draws  the  dasp  still  titter,  and,  we  are  UAd,  that 
the  screw  damp  is  effectually  superseded  by  this  simple  arrange- 
nient  of  the  dasp. 

CSaim. — "  I  do  not  daim  strictly  the  combination   with   a 
pynmidal  frustum  or  block  of  another  piece  of  metal  forced 
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down  upon  or  over  it  by  a  screw  or  other  coutriTance,  separate 
from  the  main  straining  screw,  and  for  the  purpose  of  confining 
the  comers  or  edges  of  the  leather  between  the  said  pieces  of 
metal ;  nor  do  I  claim  the  forcing  of  the  two  jaws  or  pieces  of 
metal  together  by  a  screw,  or  other  contrivance,  separate  from 
the  main  straining  screw ;  but  that  which  I  do  claim,  consists  in 
the  manner,  above  described,  of  arranging  the  block  and  clasp,  so 
that  the  turning  up  of  the  straining  screw  shall,  at  the  same  time, 
perform  the  double  operation  of  confining  the  ends  of  the  leather 
between  the  block  and  clasp,  and  of  stretching  the  leather  above 
the  boot  form ;  the  whole  being  substantially  as  above  specified." 


To  Thomas  C.  Thbakee,  of  Bucyrus,  Crawford  county^  Ohio, for 
improvements  in  self -setting  head  and  tail  blocks,  for  setting 
the  log  on  the  carriage  of  a  saw  mill, — [Dated  20th  January.] 

The  head  and  tail  blocks,  under  this  patent,  as  under  many  others 
that  have  preceded  it,  have  a  slide  to  which  the  dogs,  &c.,  are 
attached,  with  cogs  on  the  under  side,  into  which  the  cogs  of  a 
pinion  take,  the  arbor  of  this  pinion  being  placed  across  the  head 
or  tail  block,  so  that  by  the  turning  of  the  arbor  the  sUde  is 
moved  to  one  side  or  the  other.  The  arbor  on  both  blocks  has  a 
segment  of  a  cog-wheel  on  the  end  that  projects  outside  the  block, 
which  is  operated  by  a  vertical  sliding  rack,  and  as  the  segment 
cog-wheel  is  connected  with  the  arbor  by  a  ratchet,  when  the 
rack  is  forced  up,  the  arbor  is  rotated,  which  operates  the  slide  to 
set  the  log,  and,  on  its  descent,  the  segment  cog-wheel  turns,  and 
carries  back  the  ratchet.  On  the  tail  block,  the  vertical  rack  is 
forced  up  by  an  incUned  plane  attached  to  the  floor  of  the  T"il1 ; 
but,  as  it  is  necessary  that  the  head  end  of  the  log  should  be  set 
quickly,  and  at  the  very  time  the  saw  passes  out  of  the  log,  the 
vertical  rack  is  forced  up  by  a  weighted  lever,  one  end  of  which 
is  jointed  to  a  pitman,  that  passes  through  a  hole  in  the  floor,  just 
under  the  position  of  the  vertical  rack  at  the  end  of  the  back 
motion  of  the  carriage.  The  other  end  of  the  weighted  lever  is 
provided  with  a  cord,  that  passes  over  a  pulley,  and  is  attached  to 
a  sliding  hook,  which  is  disengaged  by  a  pin  at  the  end  of  the 
back  motion  of  the  carriage,  to  liberate  the  weighted  lever,  which 
then  descends,  and  forces  up  the  pitman  and  vertical  rack ;  the 
sUding  hook  being  caught  by  the  carriage  at  the  end  of  the  forward 
motion,  to  draw  up  the  weighted  lever  to  repeat  the  operation. 

Claim. — "  What  I  claim  is  the  combination  of  the  vertical  rack 
which  operates  the  slide,  the  pitman,  and  weighted  lever  operated 
in  the  manner  substantially  as  set  forth.  I  likewise  claim  the 
combination  of  the  vertical  rack,  segment  rack,  (cog  wheel)  and 
ratchet  wheel,  operated,  substantially,  as  set  forth  by  the  inclined 
plane." 


\ 
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T^  loH^i  Mittos,  Jjtmtigtm  tmnukipt  Btmrk  ewmty,  Okw,/ar 
4M  imfrQKtdwu)djiof  Mettimg  Ike  Log  am  tke  eurriage  o/mwwuiU, 
—{DaUd  20th  iwubtij.] 

Tjiif  M  for  mettio^  the  tsil  end  of  dbie  log,  wfaidli  ic,  to  •  eerttm 
«cbe«ty  dooue  w  db«  aune  maooer  m  io  tb«  preoediof  patent,  ex.- 
0^  db«t  tli«  citebiet'vliteel,  on  tli«  end  of  tm  •riKM',  w  *eCiiJitad 
W  a  ierav  lAstoid  of  a  Mgsayetti  eof -wl»<»el  mmI  reftwd  nek^ 
rhm  fercr^  ioitead  of  beuag  moved  hy  eomm^  a^;umi  a  iHja^  iii' 
idmed  bur  tomove  the  glide,  eoakj^^^nst^tuijixemo^ 
Uodbi  KMjMed  tQ  db«  floor,  ao  tti«t  tJli«  k^  is  f«t  bjr  a  »uaees«ioii 
W  mmU  norenfteots  uvstead  oi  a  kmg  oiate.  Tb/e  uadluMUtioo  of 
die  ^AnidiB  (om  be  wfviJbtod  at  oUmum,  by  meMoa  oi  wedam  tbMi 
fmm'm  kelmeeathem  imd z  btdlMber, dem^»»ii^ 
m  tkeekumf  »mdai  the  eod  tii  tbia  sieriea  of  blocka,  there  is  ao 
mdmed  pieee  oi  timber,  dm^mied  by  tb<e  UaUter  U,  vbkfa  eoo- 
dmetM  the  eitdaithe  \ever  oyer  the  ^oiiiA  a  long 9yrm(^  to  eoabk 
it  to  nui  back  vitbowt  betog  eaugbt  bj  the  isu^oed  blodbi. 

dain^ — ^  ^I'liat  I  dbum  as  my  mreutioa,  Mwi  demre  to  seeure 
fcjr  k<tief»'|^«tei2ty  ie,  i»aluogtb«  fiiide4>loeks  in  9eeiioii»,  ao  as  to 
aat  tlM;  i^g  bf  aerecal  oper^xiooMfji  lArn  lerer  acting  on  tbe  ratiebet' 
vrfawl^  trntjitd  ot  one  operation,  m  eouAnwdiou  'viiAi  the  tunbera 
T  mA  L'^  a»d  the  9f^rm^  V,  the  gnide-bloeks  being  peculated  by 
wed^im,  or  mother  analogous  deiriees,  all  as  ber^  deserwed." 


T9  TmoMAM  H.  Ho^KiVG9, of  Cramford/mlU,  MmUgmiienf  eounly, 
Jmdimam,  for  am  imjprmsemt/eml  im  ike  pLgmimg  pUmgk, — \lhtted 
Wtk  ianiMuy.] 

Tm€  patieatiae  aaja, — ^  Mj  ma^ioe  for  f/^Muim^  etmi  is  to  be 
ao  formedp  thsrt  it  «a j  be  MtiMtihed  to  tbe  eommtm  plougb^  for 
whiA  pufpoaeithaa  a  projecting  annejuUtMiingforarafd^  tnrougb 
tlie  «M  of  mbkh  M.  yjkot  om,  or  bolt,  passes,  by  whkh  khtwo 
itommatted  with  the  plougn  as  to  keep  it  in  its  proper  position^ 
The  mikMme  baa  m.  mo^  wbeel  vbien  runs  m  the  furrow  made 
bf  the  piottgb^  »od  on  one  aide  of  the  wbael  tbere  m  a  bopper 
far  aofttaining  tl^  eom.  A  pin  on  one  £aoe  of  tbis  vb«el  is 
hnMgbt  intQ  «ont»et  vitb  a  leter  wbicb  raises  a  slide  on  one 
aide  of  tlM^  bopper^  »md  allows  tiMf  grain  to  drop  out  on^  'm 
every  laeroUtion  of  tb«  vbeieL  Tbe  dJMtMoee  of  the  bills  from 
Mcb  otiier  will  be  determined^  therefore,  by  the  dmoeier  (li  tbis 

.  ''What  I  etaim  is,  the  mMuoer  m  wbieh  I  bare  arranged  the 
rtufeeiire  pttrtM  of  the  said  planting  waefaioe^  ao  as  to  etmoeei 
h  wiA  the  eommou  plougb  by  meMOM  oi  a  joint  pin«  alio*  ing  it 
to  be  attached  to  mm  jolon^k  between  the  handles^  Mod  tobede- 
ituMk  at  plffaaiine^  in  the  nianner,  a^  for  the  purpose,  set  forth/* 
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January  11,  1845. 
HEATH  V,  UNWIN. —  JUDGMENT. 

The  question  of  the  inMngement,  by  the  defendant,  of  part 
of  an  inyention  described  under  letters-patent  granted  to  the 
plaintiff^  April  5,  1839,  for  "certain  improvements  in  the 
manufacture  of  iron  and  steel,"  has  already  been  the  subject 
of  two  trials.  The  first  action  was  tried  during  the  sittings 
after  Trinity  Term,  1843,  before  Lord  Abinger,  and  the  plain- 
tiff was  nonsuited ;  but  he  afterwards  obtained  a  rule  for  a 
new  trial  on  the  ground  that  his  Lordship  had  misdirected  the 
jury.  The  second  action  was  tried  during  Trinity  Term,  1844, 
before  Mr.  Baron  Parke,  and  a  verdict  returned  for  the  plaintiff 
on  all  the  issues  ;  but  leave  was  given  for  the  defendant  to  move 
to  enter  a  verdict  in  his  favour  on  the  first  issue ;  which  was, 
Whether,  this  being  a  patent,  there  had  been  an  infringement  of 
it  by  the  defendant.  Accordingly,  an  application  was  made  for 
a  rule  to  enter  a  verdict,  on  the  plea  of  not  guilty,  for  the  defen- 
dant ;  or  for  a  new  trial  for  misdirection  ;  and  this  was  argued 
during  the  last  term. 

This  day  Mr.  Baron  Parke  delivered  the  judgment  of  the 
Court. — This  case  was  argued  before  my  brothers  Gumey, 
Alderson,  Rolfe,  and  myself,  during  the  last  term,  on  shewing 
cause  against  a  rule  to  enter  a  verdict,  on  the  plea  of  not  guilty, 
for  the  defendant ;  or  for  a  new  trial,  for  misdirection.  As  we 
are  all  of  opinion  that  there  was  no  infringement  of  the  plaintiff's 
patent,  ana,  consequently,  that  a  verdict  should  be  entered  for  de- 
fendant, it  becomes  immaterial  to  consider  the  other  questions  rais- 
ed. The  plaintiff,  in  the  year  1839,  obtained  a  patent  for  certain 
improvements  in  the  manufacture  of  iron  and  steel,  and  in  his 
specification  he  mentions  several ;  but  the  question  arises  upon  the 
claim  to  the  use  of  carburet  of  manganese  in  any  process 
whereby  iron  is  converted  into  steel.  The  specification,  after 
mentioning  the  use  of  oxide  of  manganese  (the  description  of  an- 
other part  of  his  invention),  proceeds  to  describe  the  part  of  the 
process  alleged  to  have  been  infringed,  in  these  terms: — "Lastly, 
I  propose  to  make  an  improved  quality  of  cast-steel,  by  intro- 
ducing into  a  crucible  bars  of  common  blistered  steel,  broken  as 
usual  into  fragments,  or  a  mixture  of  cast  and  malleable  iron, 
and  carbonaceous  matters,  along  with  from  1  to  3  per  cent,  of 
their  weight  of  carburet  of  manganese,  and  exposing  the  crucible 
to  the  proper  heat  for  melting  the  material,  &c. ;  but  I  do  not 
claim  the  use  of  any  such  mixture  of  cast  and  malleable  iron,  or 
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malleable  iron  and  carlKmaceoii»  matter,  ai«  any  part  of  my  inven* 
tion,  bat  only  the  nue  of  carburet  of  manganese,  in  any  procemi 
far  the  camrervion  of  iron  int^>  cai»t-«iteel ; ''  and  in  summing 
ttp  his  claims,  be  states  one  of  them  (the  third)  to  be,  the  employ- 
ment of  oxide  of  manganese  alone  in  the  puddling  of  cast« 
iron  i  and  the  fourth  (the  one  in  question)  to  be  the  employment 
of  earbtiret  of  manganese  in  preparing  an  improved  cast-steeL 
This  substance  is  metallic,  and  formed  by  the  fusion  of  black  ox* 
ide  of  manganese  with  carbonaceous  matters.  Upon  the  trial  it 
i^ypearedy  that  the  defendant  fiever  used  carburet  of  manganese, 
mr  putting  any  &f  that  substance  into  the  cmdble;  but  he  plac(;d 
the  nlack  oxide  and  carbonaceous  matter  together  in  the  crucible ; 
and  some  scientific  witnesses,  who  were  examined,  gave  their 
optnion  that  these  two  substances  would  form,  during  the  pro- 
cess of  conversion,  and  before  actual  union  with  the  melted  ste(;l, 
earboret  of  manganese,  in  a  state  oi  fusion  ;  and  the  jury  found 
that  supposition  Ui  be  true;  but  also  found  that  the  quan- 
tity of  earlmret  so  formed  would  be  less  than  1  per  cent,  of  the 
weight  of  the  steel  in  the  crucible.  Upon  these  facts  the  question 
arose,  wliether  the  defendant  was  guilty  of  an  infringement  of 
the  plaintifTs  patent?  In  order  to  decide  this,  we  must  first  de- 
termine for  wnat  invention  the  patent,  as  explained  by  the  sperri- 
fication,  is  taken  out.  It  is  not  for  the  use  of  oxide  of  manga^ 
iiese  in  the  melting  of  cast-steel,  for  carburet  of  manganese  is 
expressly  mentioned,  and  distinguished  from  oxide  erf  manganese ; 
nor  could  the  patent  for  the  use  of  the  oxirle  have  been  sup- 
ported, as  that  substance  had  been  used  long  Iwrfore  in  the  proeess 
oi  melting  steel ;  nor  is  it  for  the  use  of  oxide  of  manj^anese  in 
any  mode  of  combination  with  carbon  generally ;  if  it  had 
been,  it  would  1^  liable  to  a  similar  objection,  as  oxide  (/f  manga- 
neie  had  been  used  in  crucibles  containing  in  their  construction  a 
quantity  of  carbonaceous  matter,  with  a  portion  of  which  it  would 
necessarily  combine  during  the  process ;  nor  is  it  for  the  use  of 
the  oxide  with  such  a  quantity  oi  carbon  as  would  de-<ixidate  it, 
and  leave  the  manganese  alone  to  operate  upon  the  steel,  so  that 
neittier  the  quality  oi  the  steel  1m;  altered,  nor  the  crucible  destroy- 
«d,  by  the  oxide  o(  manganese  abstracting,  as  it  otherwise  would 
do,  some  anantity  of  carWi  frrmi  them.  1  he  patimt  is  obtained  for 
the  use  of  one  peculiar  combination  of  carbon  and  manganese, 
the  metallic  suMtance  called  carburet  ii(  manganejie,  and  for  the 
use  of  it  in  that  state.    The  specification  is  expressly  for  the  em- 

Eloyment  of  carburet  of  manganese;  and  the  mode  of  using  it  is, 
J  putting  a  certain  quantity,  by  weight,  of  that  substance,  in  an 
nnmelted  state  into  the  crucible.  'Phis  being,  in  our  oinnion,  the 
true  conatruetion  of  the  specification,  it  is  clear  that  th(!  defend' 
ant  has  not  directly  infringed  the  plaintiffs  patent,  for  he  has 
never  use^l  that  substance  in  tlie  mode  described  in  the  spircifi- 
eation.  Then  comes  the  question,  whether  he  has  indirectly  iri' 
iirioged  the  patent,  by  imitating  and  using  the  same  process  sub* 
yoL.  xxvi.  o 
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Btantially^  but  making  a  colorable  variation  ?  Now,  there  is  uo 
doubt,  we  think,  if  a  defendant  substitutes  for  a  part  of  a  plain- 
tiff's invention  some  well-known  equivalent,  whether  chemical  or 
mechanical,  he  would  probably  be  considered  as  only  making  a 
colorable  variation.  But  here  he  has  not  done  so.  It  is  quite 
dear  upon  the  evidence,  that  the  defendant  never  meant  to  use 
the  carburet  of  manganese  at  all ;  he  certainly  never  knew,  and 
there  is  no  reason  to  suppose  that,  prior  to  the  investigation,  any 
one  else  knew,  that  the  substance  would  be  found  in  a  state  of  fu- 
sion— and  it  is  mere  matter  of  speculative  opinion  (though  after 
the  verdict  we  must  assume  it  to  be  a  correct  opinion)  amongst  men 
of  science  that  it  would ;  but  it  was  clearly  not  ascertained,  and 
still  less  was  it  a  well-known  fact.  There  was,  therefore,  no  in- 
tention to  imitate  the  patented  invention,  and  we  do  not  think 
the  defendant  can  be  considered  to  be  guilty  of  any  indirect  in- 
fringement, if  he  did  not  intend  to  imitate  at  all.  In  this  view 
of  the  case,  it  becomes  unnecessary  to  consider  the  other  questions 
which  were  argued — and  we  all  think  the  rule  must  be  absolute 
to  enter  a  verdict  on  the  first  issue  for  the  defendant. 


COURT    OF    COMMON    PLEAS. 

Sittings  in  Banco,  Jan,  22,  1845. 
8T0CKER  V.  WARNER  AND  ANOTHER. 


This  was  an  action  for  the  infringement  of  a  patent  granted  to 
the  plaintiff  on  the  4th  of  March,  1837,  for  "improvements  in 
pumps  ;"  and  the  declaration,  after  setting  out  the  grant  of  the 
letters-patent,  and  stating  that  the  specification  was  duly  enrolled 
within  six  calendar  months  afterwards,  proceeded  to  allege,  that 
the  plaintiff,  on  the  5th  of  March,  1844,  filed  a  disclaimer  of  part 
of  such  specification,  and  also  altered  the  title  of  the  patent,  by 
calling  it  a  patent  for  "an  improvement  in  fixed  lift-pumps." 
The  declaration  then  complained  of  a  subsequent  infringement  by 
the  defendants.  The  defendants  pleaded,  that  before  the  entering 
of  the  disclaimer  and  memorandum  of  alteration,  viz.,  on  the  5th 
of  August,  1840,  a  patent  was  granted  to  one  William  Beetson, 
of  Old-street-road,  for  "  improvements  in  water-closets  and  stuf- 
fing-boxes, applicable  to  pumps  and  cocks  ;*'  that  the  defendants 
had  Beetson' s  licence  to  use  his  invention ;  and  that  under  that 
licence  they  had  made,  used,  and  sold  articles  which  were  the 
subject  of  the  alleged  infringement.  The  plaintiff  demurred  spe- 
cially to  this  plea,  on  the  grounds  of  uncertainty  and  argument- 
ativeness. 

Sir  T.  Wilde,  in  support  of  the  demurrer,  said,  that  the  an- 
swer which  the  plea  professed  to  set  up  was,  that  the  plaintiff's 
patent  was  void  until  the  entry  of  the  disclaimer,  and  that,  as 
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the  patent  granted  to  Beetson  was  obtained  before  the  disclaimer 
was  entered,  his  patent  being  taken  out  for  the  same  invention  as 
the  phuntiff's,  wonld  make  the  phiintiff's  patent  void.  He  sab- 
mitted,  however,  that  the  e£fect  of  the  statate  of  the  5th  and  6th 
of  William  IV.  c.  83,  was  to  make  the  disclaimer  retrospective. 
The  disclaimer  was,  in  fact,  in  the  nature  of  an  amendment,  and 
that  such  was  the  intention  of  the  L^islature  was  evident  from 
the  provision,  that  caveats  might  be  entered  against  any  disclaimer 
or  alteration,  and  that  no  such  disclaimer  or  alteration  should  af- 
fect actions  pending  at  the  time  when  such  disclaimer  or  alter- 
ation was  enrolled.  But,  even  supposing  the  plaintiff's  patent 
was  void,  the  plea  neither  alleged  that  Beetson' s  patent  and  the 
^aintiff 's  were  for  the  same  thing,  nor  that  the  plaintiff's  patent 
was  bad,  in  distinct  terms.  It  only  stated  argumentatively  that 
the  plaintiff's  patent  was  void  because  the  patent  granted  to 
Beetson  was  good.  The  mode  in  which  the  infringement  was 
attempted  to  be  answered  was  also  open  to  the  same  objection. 

Mr.  Serjeant  Byles  (with  whom  was  Mr.  Webster)  appeared 
for  the  defendants,  and  contended  that  the  plea  was  good  in  sub- 
stance and  in  form ;  and  also  that,  even  if  defective  in  point  of 
form,  the  £Eiults  in  the  plea  were  not  pointed  out  by  the  grounds 
specially  assigned  as  causes  of  demurrer. 

The  Court,  however,  after  hearing  Sir  T.  Wilde  in  reply,  unan- 
imously decided  that  the  plea  was  bad,  being  of  opinion  that, 
after  the  disclaimer  was  entered,  the  patent  granted  to  the  plain- 
tiff was  valid  from  the  time  of  the  original  date  of  the  patent  and 
therefore  Beetson's  patent  would  be  avoided  at  the  date  of  the 
disclaimer. 

Judgment  for  the  plaintiff. 

[TTiis  very  pointedly  establishes  the  utility  of  a  disclaimer.  By 
inattention  to  the  meaning  of  the  clause  of  the  act,  many  have 
erroneously  supposed,  that  they  could  found  a  good  patent  upon  a 
uaeful  part  contained  in  an  existing  patent  that  is  obviously  invalid. 
There  are  two  things  against  establishing  such  a  claim;  firstly,  that 
the  inrofanent  of  the  specification  of  a  bad  patent,  necessarily  gives 
publicity  to  the  whole  matters  contained  in  it ;  and  secondly,  that 
the  first  patentee  can  right  himself  by  disclaiming  the  bad  part  of 
hia  specification,  and  so  make  his  patent  valid. — Editor.] 


POLICE  COURT,  MARLBOROUGH-STREET. 
Before  J,  Hardwicke,  Esq. — Feb.  15,  1845. 

KENNEDY  AND  ASPREY  V.  COOMBS  AND  FINLAY. 


The  information  set  out  that  the  complainants  were  proprietors 
ci a  T^jistered  design  for  ''an  improved  portable  ink  and  light 
box,"  beuing  date  Augoat  27th,  1844,  and  charged  the  defend* 
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ants  with  having  sold,  witliin  12  calendar  months,  an  article  of 
manufacture  to  which  the  said  design  was  applied,  well  knowing 
that  the  consent  of  the  proprietors  of  the  said  design  had  not 
been  given  to  such  application  thereof. 

Mr.  Simons,  on  behalf  of  the  complainants,  stated,  that  they 
were  the  proprietors  of  a  new  and  original  design  for  improved 
portable  ink  and  light  boxes,  which  was  duly  registered,  August 
27th,  1844,  under  the  act  6  &  7  Vict.  c.  65.  He  stated  that  the 
improvements  had  for  their  object  a  mode  of  raising  the  lid  of  the 
box  when  fitted  into  writing-desks  or  travelling-cases,  without 
removing  the  box  from  its  seat,  which  could  not  be  done  with  ink 
and  light  boxes  of  the  ordinary  form  and  construction.  The  im- 
provements were  effected  by  altering  the  form  of  the  lid  by  rais- 
ing the  hinge»  so  that,  when  the  box  was  open,  the  lid  might  not 
project  beyond  the  back  of  the  box ;  and  by  placing  a  spring 
bolt  in  the  lid,  which  being  drawn  back,  the  lid  of  the  box  would 
fly  open  as  usual. 

The  learned  gentleman  went  on  to  state,  that  the  defendants 
had  made  and  sold  an  ink  box,  which  was  in  substance  the  same 
as  that  registered  by  complainants  ;  the  sUght  difference  between 
the  two  amounting  to  a  mere  colorable  variation,  for  the  purpose 
of  evading  the  protection. 

Witnesses  were  then  called,  to  prove  the  sale,  and  the  similarity 
of  the  two  articles.  The  sale  was  proved  by  a  lad  in  the  employ 
of  Mr.  Evans,  of  Berwick-street,  Oxford-street,  who  went  to  the 
establishment  of  the  defendants,  and  ordered  an  ink  box,  which 
was  sent  home.  This  witness  produced  the  ink  box,  and  the  in- 
voice for  the  same. 

The  next  witness,  who  was  a  maker  of  portable  ink  and  light 
boxes,  on  looking  at  complainants*  box,  deposed,  that  he  saw  no 
difference  between  it  and  that  sold  by  defendants.  In  both,  the 
joints  of  the  hinge  were  placed  high,  and  had  the  same  action. 
He  was  aware  of  the  form  of  former  boxes.  They  were  all  differ- 
ent from  the  registered  one,  as  respected  the  hinge  joint.  This 
witness,  on  his  cross-examination,  admitted  that  the  two  boxes, 
as  to  form  and  shape,  were  similar  to  several  old  boxes  produced 
by  the  defendants  ;  but  alleged  that  he  never  saw  any  with  the 
same  action  before  complainants'.  The  advantage  consisted  in 
the  lid  being  capable  of  opening  without  projecting  beyond  the 
back  of  the  box.  They  would  be  of  no  use  without  a  catch  at 
the  top.  Complainants'  sliding  catch  was  new,  as  applied  to 
this  purpose.     Its  mechanical  action  was  good. 

Mr.  Webster,  on  behalf  of  defendants,  intimated  to  the  Magis- 
trate that  he  was  prepared  to  submit  many  objections  to  the  in- 
formation, but,  without  going  into  them,  he  submitted  that  the 
complainants'  own  witness  had  furnished  a  good  answer  to  it. 
His  evidence  went  to  prove,  that  the  alleged  novelty  or  originality 
of  complainants'  design,  was  more  in  the  nature  of  a  mechanical 
contrivance  than  a  new  design  in  shape  or  configuration.     He 
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contended  that  both  articles  were  alike  in  this  respect^  and 
answered  the  same  purpose.  That  mechanical  action  is  not  a 
subject  for  registration,  and  can  only  be  protected  by  a  patent. 
The  act  5  &  6  Vict.  c.  100,  gave  protection,  by  registration,  tof 
designs  for  articles  which  were  purely  ornamental.  The  act  6  &  7 
Vict.  c.  65,  extended  the  same  protection  to  articles  having  refer- 
ence to  some  purpose  of  utihty,  so  far  as  concerned  the  shape  or 
configuration ;  such,  for  example,  as  a  change  in  the  shape  of  tt 
lamp  glass,  which  might  serve  a  purpose  of  utility. 

The  Magistrate  (looking  at  complainant* s  design,  and  compar* 
ing  it  with  the  old  box). — I  see  no  fresh  design — ^no  alteration 
in  shape.  The  object  is,  a  more  correct  mechanical  action. 
There  is  no  design  whatever. 

Mr.  Simons. — A  purpose  of  utihty  is  sufficiently  shewn,  as 
explained  by  the  witness  to  result  from  the  change  of  configu- 
ration. 

The  Magistrate. — The  shape  is  the  same  as  formerly.  Com- 
paring the  two,  can  any  human  being  predicate  any  novelty  or 
originality  of  design  ?  At  present,  I  entertain  a  strong  opinion 
against  such  a  view.  (After  reading  the  words  of  the  2nd  sect, 
of  the  act  6  &7  Vict.  c.  65.)  The  articles  are  nearly  the  same, 
except,  for  a  particular  use,  there  is  a  sUght  change  of  mechan- 
ical contrivance.  I  entertain  a  very  strong  doubt  as  to  novelty 
of  design,  for  the  purposes  of  these  proceedings.  There  is  no 
combination  of  lines  shewing  originality.  Where  is  there  a  dif- 
ference of  outline,  shewing  newness  of  combination?  I  must 
therefore  dismiss  the  information,  but  without  costs. 


UNITED  STATES  (N.  AMERICA)  CIRCUIT  COURT. 

EMEBSON  V.  HOGG  AND  DELAMATER. 


This  was  an  action  for  an  alleged  inMngement  of  a  patent 
granted  to  the  plaintiff  for  a  submerged  wheel,  with  spiral  paddles, 
intended  to  propel  vessels.  The  defendants  conduct  the  Phenix 
Foundry,  in  the  city  of  New  York,  and  had  fitted  various  vessels 
with  '^Ericsson's  propellers."  The  principal  question  in  the  cause 
was,  whether  these  propellers,  claimed  to  have  been  patented  by 
Mr.  Ericsson,  were  substantially  the  same  as  the  wheel  patentea 
by  the  plaintiff. 

The  plaintiff,  Mr.  John  B.  Emerson,  produced  and  read  to  the 
Jury  a  copy  of  his  letters  patent,  dated  8th  March,  1834. — He 
proved,  by  Dr.  Jones,  that,  at  the  time  of  filing  his  specification, 
he  deposited  in  the  Patent  Office  a  drawing  of  the  wheel,  and 
also  a  model.  The  original  specification,  drawing,  and  model, 
were  destroyed  by  the  fire  which  consumed  the  patent  office  in 
December,  1836^ 

The  counsel  for  the  plaintiff  then  produced  and  offered  to  read 
a  certified  copy  of  a  drawing  made  by  the  plaintiff,  and  filed  in 
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the  Patent  Office  on  the  28th  February,  1844 ;  this  was  objected 
to  by  the  defendant's  counsel,  on  the  ground  that  the  specifica^ 
tion  did  not  refer  to  any  drawing,  and  that  none  had  been  an- 
nexed thereto — ^this  objection  was  overruled,  and  the  drawing 
was  put  in  evidence. 

The  deposition  of  Dr.  Jones,  of  Washington,  was  then  read, 
by  which  it  appeared  that  the  plaintiff  came  to  that  city  in  March, 
1844,  and  had  with  him  the  model  of  his  improved  wheel ;  that 
Dr.  Jones  was  consulted  by  him,  and  then  advised  him  that  the 
drawing  filed  in  February  was  imperfect,  and  an  inaccurate  de- 
lineation of  the  wheel ;  and  that  thereupon  Dr.  Jones  prepared 
a  new  drawing,  with  references,  which  was  sworn  to  by  Emerson,, 
and  filed  on  the  27th  March,  1844.  The  counsel  for  the  plain- 
tiff then  ofiered  to  put  this  corrected  drawing  in  evidence.  The 
counsel  for  the  defendants  objected,  upon  the  ground  that  the 
Commissioner  of  Patents  had  no  right  to  receive  and  file  more 
than  one  drawing,  and  that  by  the  filing  of  the  drawing  made 
by  Emerson  in  February,  the  power  conferred  by  the  Act  of 
1837*  had  been  exhausted.  The  Court  overruled  the  objection, 
and  the  second  drawing  was  put  in  evidence. 

The  counsel  for  the  plaintiff  then  produced  the  model  of  a  ship, 
with  the  propeller  wheel,  patented  by  the  plaintiff,  and  then  read 
the  deposition  of  Charles  Robinson,  who  deposed  that  he  had 
made  the  said  model  in  the  year  1837,  in  New  Orleans,  and  that 
it  had  been  publicly  exhibited,  for  a  year,  in  the  Merchants'  Ex- 
change of  that  city,  and  from  thence  was  taken  to  the  plaintiff's 
ship  yard. 

The  plaintiff's  counsel  then  called  William  Serrell,  who  testi- 
fied that  he  was  a  civil  and  mechanical  engineer.  Being  shewn 
models  of  the  plaintiff's  wheel,  and  of  Ericsson's  propeller,  he 
stated  that  he  had  examined  them,  and  had  been  forced  into  the 
conclusion  that  they  were  essentially  the  same. 

This  witness  was  subjected  to  a  very  long  and  minute  cross- 
examination,  which  strongly  exhibited  his  accurate  and  scientific 
acquaintance  with  the  principles  of  practical  mechanics.  He 
stated,  in  substance,  that  the  two  machines  were  substantially  the 
same  in  mechanical  construction  and  action  ;  that  he  could  con- 
struct the  plaintiff's  wheel  from  his  specification.  He  went  into 
a  detailed  explanation  of  the  specification,  and  said,  that,  taking  it 
as  a  whole,  he  considered  it  sufficiently  disclosed  that  which  the 
inventor  intended  to  construct. 

The  plaintiff's  counsel  also  called  James  P.  Allaire,  who  testi- 
fied that  he  had  been  engaged  for  many  years  in  making  steam 
engines  and  other  maclmiery ;  that  '^  Ericsson's  propeller"  was 
identical  in  mechanical  construction  and  effects  with  the  plaintiff's 
wheel.  He  examined  the  specification,  and  testified  that  he  could 
from  it  construct  a  wheel  similar  to  the  models  produced  in  Court. 
.  John  C.  Kiersted  testified  that  he  was  a  practical  mechanic,  and 

*  See  the  American  Patent  Laws  at  p.  222,  VoL  XXII.  of  our  present 
Series. 


Emerson  y.  Hqgff  ^  Delamater.  115 

that,  UJoDg  the  spedificatioii,  with  either  of  the  drawings  filed  by 
Emerson,  -  he  could  constmct  a  wheel  similar  to  the  models.  He 
also  prored  that  the  defendants  had  made  and  iqiplied  *'  Ericsson's 
propellers"  to  a  large  number  of  yessels. 

Stephen  E.  Gloyer  testified  that  he  was  acquainted  with 
Ericsson's  propeller ;  that  he  had  been  interested  in  Ins  patent, 
and  that  the  charge  for  the  nse  of  his  propeller  was  three  dollars 
per  ton  for  large  yessels,  and  two  dollars  and  fifty  cents  per  ton 
for  those  of  a  smaller  class. 

The  eoonsel  for  the  defendants  admitted  tiiat  they  had  implied 
"  Ericsson's  propellers"  to  six  yessels,  each  of  150  tons,  and  to 
one  yessel  of  340  tons. 

llie  counsel  for  the  defendants  then  called  Dr.Dionysins  Lardner, 
wbo  testified  that,  before  the  date  of  the  plaintiff's  patent,  he  had 
seen  propellers  in  England  which  had  b€«n  patented  by  Mr.  Per- 
kins, and  also  by  Mr.  Smith.  Models  of  them  were  produced,  hot 
the  witness  admitted  that  they  differed  substantially  from  the  plain- 
tiff's. He  testified  that  the  specification  was  yague  and  ind^nite, 
and  that  he  could  not,  from  its  directions,  construct  awheel  such 
as  the  plaintiff  claims  to  haye  patented. 

The  deposition  of  Charles  M.  Keller  was  then  read.  He  testi- 
fied that  he  was  a  derk  in  the  Patent  Office ;  that  he  had  offici- 
ally examined  the  two  patents  of  Emerson  and  Ericsson  ;  that, 
in  his  opinion,  they  were  different,  and  did  not  conflict ;  and  that 
he  had  made  a  report  to  that  effect  to  the  Secretary  of  the 
Treasury. 

James  J.  Mapes  and  William  A.  Cox  testified  that  they  were 
consulting  engineers,  and  that  they  had  read  the  plaintiff's  speci- 
fication ;  that  it  was  yague  and  indefinite,  and  that  they  could  not, 
from  its  directions,  construct  the  wheel  claimed  by  the  plaintiff. 
Upon  cross-examination,  these  witnesses  stated  that  they  were  not 
practical  mechanics. 

Joseph  Belknap,  a  draughtsman  in  the  employ  of  Dunham  &Co. ; 
James  Cochran,  second  engineer  of  the  steamer  Princeton ;  and 
QeorgR  Biricbeck,  jun.,  a  person  in  the  employ  of  the  defendants, 
stated  that  they  could  not,  from  the  specification  alone,  haye 
constructed  the  wheel ;  but  that,  with  the  aid  of  the  corrected 
drawing  made  by  Dr.  Jones,  they  could  haye  done  so. 

Hie  Court  chained  the  jury,  that  the  patentee  is  bound  to  file 
a  specification  of  his  discoyery,  which  shall  apprise  the  public  of 
his  inyention  without  ambiguity  or  uncertainty;  that,  if  they 
shall  find  that  the  plaintiff  originally  filed  drawings,  so  that  all 
persons  mi^t  haye  examined  them,  and  that  such  drawings  were 
andlar  to  those  produced  in  the  trial,  then  they  might  come  in  aid 
of  the  specification.  He  directed  the  jury  to  yiew  it  as  the  whole 
medfication,  and  gather  from  it  what  the  plaintiff  intended  to 
oaim.  His  Honor  then  examined  the  terms  of  the  specification 
in  detail,  and  reyiewed  the  testimony  of  the  witnesses.  He  in- 
atmcted  die  jury,  that  they  must  construe  the  language  as  ad- 
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dressed  to  men  skilled  in  this  branch  of  art — and  if  a  competent 
mechanic  could,  from  it,  have  constructed  the  wheel,  it  is  sufficient. 
If  such  a  mechanic  could  not,  from  the  specification,  have  con- 
structed the  machine,  then  the  plaintiff  must  fail,  unless  he  can 
help  it  out  by  the  drawings ;  that  these  must  be  shewn  to  have 
been  filed  with  his  original  application ;  that  in  this  case,  the 
Patent  Office  and  its  contents  having  been  destroyed  by  fire,  he 
is  compelled  to  supply  the  evidence  in  the  best  way  he  can.  The 
Judge  then  reviewed  the  evidence  as  to  the  drawings  filed  in  1844. 
He  further  instructed  the  jury,  that  it  had  been  contended  that 
Emerson  had  abandoned  his  patent  to  the  public  by  non-use ; 
that  this  might  arise  either  from  positive  abandonment,  or  might 
be  implied  from  circumstances — and  if  the  jury  should  find  that 
he  had  relinquished  his  right,  then  he  could  not  maintain  this 
action ;  that  a  patentee  cannot  lie  by  an  unreasonable  time,  and 
allow  his  invention  to  go  into  use.  The  Judge  then  reviewed  the 
evidence  upon  this  point. 

He  farther  charged,  that  it  did  not  appear  to  be  denied,  that  if 
the  plaintiff's  patent  was  valid,  that  the  defendants  had  infringed 
it ;  that  the  jury  were  bound,  if  they  found  in  favour  of  the 
plaintiff,  to  give  him  a  verdict  for  his  actual  damages ;  that  in 
some  cases  the  Court  had  instructed  the  jury,  that  they  might, 
in  addition,  give  damages  to  compensate  the  plaintiff  for  the  ex- 
penses of  the  litigation — ^but  that,  in  the  present  instance,  he 
thought  they  ought  not  to  find  beyond  the  actual  damages  proved. 
He  repeated,  that  the  great  question  in  the  cause  was,  had  the 
plaintiff  established  his  right  to  the  wheel  commonly  known  as 
"  Ericsson's  propeller  ?" 

The  jury  found  a  verdict  for  the  plaintiff  for  3,575  dollars  and 
six  cents,  costs.  It  is  stated  that,  of  the  jury,  eight  were  practical 
mechanics. 
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In  the  case  of  the  first  slip  at  New  Cross,  this  movement  was 
materially  assisted  by  the  natural  dip  of  the  strata  from  west  to 
east,  and  by  the  fact  of  the  western  slope  being  on  the  inside  of 
the  curve,  thus  leaving  the  slope  less  supported  laterally. 

This  slip  has  been  ascribed,  in  some  degree,  to  chemical 
action,  which,  although  not  the  only  cause,  nor,  it  is  presumed, 
the  most  effective  one,  may  probably  have  assisted  the  action  of 
water.     The  lower  part  of  the  yellow  clay  and  the  upper  part  of 
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the  blae  clay,  aboand  in  pyrites;  this  is  decomposed  by  the 
acdon  of  the  weather,  and  the  snlphnric  acid  disengaged,  enters 
into  combination  with  the  carbonate  of  lime,  which  is  found  with 
■eptaria,  thns  forming  crystals  of  selenite,  which  here  exist  in 
great  quantities. 

The  act  of  crystallization,  while  it  alters  the  bulk  of  the  com- 
ponent materials,  may  be  supposed,  in  a  measure,  to  assist  the 
separation  of  Uie  day ;  in  fact,  the  innumerable  breaks  or  faults 
in  this  aoal,  are  found  to  be  covered  with  the  crystab  in  minute 
flakes  or  spicolse,  between  which  the  water  would  have  a  clear 


From  this  consideration  of  the  causes  of  the  movement,  and 
the  account  of  the  manner  and  extent  of  the  slips  themselves, 
the  author  proceeds  to  notice  the  various  modes  of  treatment 
which  have  been  adopted,  both  at  New  Cross  and  elsewhere, 
under  the  instructions  of  Mr.  Cubitt  (Y.  P.  Inst.  C.E.),  the  con- 
sulting engineer  of  the  Croydon  railway. 

Since  the  slip  of  November,  1841,  above  250,000  cubic  yards 
of  day  have  been  removed  from  the  two  sides  of  the  New  Cross 
eotting,  at  the  precise  place  where  the  slips  took  place.  By  the 
•id  of  Uie  Inspector-Gkmeral  of  Railways,  the  Company  has  been 
cnaUed,  by  obtaining  possession  of  the  necessary  ground  above, 
to  trim  back  the  slopes  to  what  is  considered  a  safe  position. 
This  has  been  done  in  the  form  of  benches  and  intermediate 
slopes ;  on  the  west  side  the  slope  is  dirided  into  four  parts  by 
three  benches,  and  on  the  east  into  three  parts  by  two  benches. 
These  benches  vary  in  dimensions  up  to  65  feet  in  breadth,  and 
are  so  arranged,  that  they  leave  the  least  heights  of  slope  at  the 
bottom,  near  the  railway,  and  the  greatest  heights  near  the  top  ; 
these  slopes  being  generally  at  the  inclination  of  about  2  to  1 . 
This  arrangement  dthough  not  a  curve,  brings  the  general  form 
of  the  whcde  slope  into  accordance  with  the  conditions  previously 
alluded  to.  Drains  are  formed  in  the  benches  and  slopes,  to 
carry  off  the  surface  water,  and  although  some  slight  slips  have 
taken  place,  there  is  now  no  further  symptom  of  greatly  extended 
movements. 

The  same  nature  of  clay  in  which  this  slip  took  place,  is  found 
in  all  the  cuttings  c^  the  Croydon  railway ;  in  some  places  it  i^ 
of  a  more  solid  character,  while  in  others,  as  at  Forest  HiU,  it  is 
very  silty  and  untractable.  So  perrions,  indeed,  is  the  soil  at 
Forest  Hill,  that  after  much  rain  it  runs  into  mud ;  and  after  in 
vain  attempting  a  complete  system  of  under  drainage  or  soughing, 
fay  means  of  horizontal  drains  round  and  through  the  bottom  of 
the  slip  to  the  &ce,  and  vertical  drains  frt>m  the  top  down  to  the 
bade  drains,  a  wide  bench  was  deared,  about  20  feet  up  the 
slope,  and  varying  up  to  70  feet  wide,  by  running  upwards  of 
100,000  yards  of  day  to  spoil ;  and  at  the  back  of  the  bencluDg 
m  retaining  wall  of  gravel,  varying  from  5  feet  or  6  feet,  up  to 
10  fieet  or  12-fcet  in  height,  and  neariy  double  the  same  dimen- 
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Bions  in  width,  was  fonued,  with  a  good  footing  into  the  solid 
earth  below,  to  support  the  slipping  earth  behind.  The  clay 
taken  out  to  form  this  wall  was  thrown  up  in  front  of  it  for 
additional  weight ;  and  although  the  earth  is  still  in  some  degree 
slipping  away  at  the  top,  the  foot  has  remained  firm,  excepting 
once,  when  a  slight  movement  was  perceived,  and  was  imme- 
diately stopped  by  building  in  two  gravel  buttresses  12  feet 
wide,  from  the  weak  point  down  to  the  bottom  of  the  slope. 

Other  slips  have  occurred  in  the  cuttings  and  embankments, 
the  greater  number  of  which  were  treated  in  the  following  man- 
ner:— Parallel  trenches  were  cut  completely  through  the  slip 
from  top  to  bottom,  finishing  in  the  solid  earth  behind,  care 
being  taken  to  cut  footings  in  the  soil  perpendicular  to  the  face 
of  the  slope.  The  opening  thus  prepared  was  filled  with  gravel 
rammed  in  tight,  in  some  cases  with  gravel  and  clay  mixed,  a 
rubble  or  bush  drain  being  previously  laid  in  from  the  back  to 
the  front.  The  thickness  of  this  gravel  buttress  was  from  6  feet 
to  12  feet,  according  to  the  size  of  the  slip,  and  the  same  cir- 
qumstance  regulated  the  distance  between  the  buttresses,  which 
were  united  and  mutually  supported  at  the  foot,  by  a  retaining 
wall  or  footing  of  gravel  running  the  whole  length  of  the  slip ; 
the  top  of  the  slip  was  pounded  tight,  and  the  face  trimmed  off. 
This  plan  has  been  perfectly  effective,  at  once  supporting  and 
draining  the  slip,  while  it  was  a  far  less  expensive  method  than 
^  removing  the  slip  and  trimming  back  the  slope,  and  avoided  the 
necessity  of  so  many  obstructions  to  the  traffic  of  the  railway, 
which  would  have  occurred  in  removing  the  spoil  along  the  main 
line. 

"Water,  in  these  and  most  other  cases,  appeared  to  be  the  ulti- 
mate cause  of  all  the  slips ;  the  drainage,  therefore,  of  the  slopes, 
as  recommended  by  the  author,  in  both  cuttings  and  embank- 
ments, is  a  consideration  of  the  utmost  importance ;  and  where, 
as  in  the  system  above  named,  it  can  be  united  with  a  means  of 
opposing  weight  to  weight,  it  may  fairly  be  presumed  that  the 
cure  is  permanent  and  complete. 

Mr.  Cowper  said,  that  he  should  be  inclined  to  attribute  the 
slips  to  the  expansion  of  the  clay  from  the  action  of  water. 
He  had  recently  examined  the  retaining  walls  on  the  London 
and  Birmingham  Railway,  in  the  cutting  near  the  Euston-square 
station,  and  had  found  they  were,  in  several  places,  forced  for- 
wards, apparently  by  some  action  behind  them.  This  action 
was  irregular,  for  its  effects  appeared  indiscriminately  at  the  top, 
at  the  bottom,  and  in  the  middle  of  the  retaining  walls,  which 
were  built  of  brick,  generally  about  5  feet  6  inches  thick  at  the 
bottom,  and  2  feet  6  inches  at  the  top,  with  a  curved  face. 
Wherever  the  wall  had  been  removed,  for  the  purpose  of  rebuild- 
ing it,  the  face  of  the  clay  behind  appeared  to  stand  quite 
straight,  without  any  fissure.     He  was  therefore  induced  to  think. 
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that  water  descended  to  various  depths,  according  to  the  degree 
of  permeability  of  the  clay,  and,  as  far  as  its  action  extended, 
expansion  took  place.  If  the  whole  mass  had  expanded  from 
having  been  exposed  to  the  action  of  air,  before  the  face  was 
covered  with  brickwork,  the  entire  wall  would  have  been  moved 
forward,  which  was  not  the  case. 

General  Pasley  said,  that  from  his  observation  of  the  usual 
character  of  slips,  he  was  induced  to  think,  that  the  slopes  were 
generally  too  steep;  2  to  1  had  been  considered  sufficient  for 
almost  aU  kinds  of  earth,  although  Sir  Henry  Pamell,  in  his 
Treatise  on  Roads,  said,  "  When  it  is  necessary  to  make  a  deep 
cutting  through  a  hill,  the  slopes  of  the  banks  should  never  be 
less,  except  in  passing  through  stone,  than  2  feet  horizontal  to  1 
foot  perpendicular;  for  although  several  kinds  of  earth  will 
stand  at  steeper  inclinations,  a  slope  of  2  to  1  is  necessary,  for 
admitting  the  sun  and  wind  to  reach  the  road."  The  same  autho- 
rity stated,  "  In  the  London  and  plastic  clay  formations,  it  will  not 
be  safe  to  make  the  slopes  of  embankments  or  cuttings,  that  ex- 
ceed 4  feet  in  height,  with  a  steeper  slope  than  3  feet  horizontal 
to  1  foot  perpendicular.  In  cuttings  in  chalk,  and  chalk  marl, 
the  slopes  will  stand  at  1  to  1 .  In  sand-stone,  if  it  be  solid, 
hard,  and  uniform,  the  slopes  will  stand  at  ^  to  1,  or  nearly 
perpendicular."  "There  are  many  instances  of  slips  in  sand 
stone  and  marl  strata  alternating  (when  the  line  of  road  is  parallel 
to  the  line  of  the  bearing  of  the  strata),  where  the  slopes  are  as 
much  as  4  to  1." 

General  Pasley  had  arrived  at  the  conclusion,  that  3  or  4  to  I 
ought  to  be  given,  in  order  to  insure  good  work  ;  he  had,  there- 
fore, authorized  the  railway  companies  to  take  possession  of 
land,  to  increase  the  inclination  of  their  slopes. 

It  was  remarkable,  that  the  slips  rarely  occurred  during,  or  im- 
diately  after,  the  formation  of  the  cuttings ;  it  would  appear 
*  therefore  probable,  that  the  movement  was  caused  by  the  com- 
bined action  of  the  air  upon  the  surface,  and  that  of  water,  which 
had  percolated  through  the  upper  strata,  and  acting  behind  it, 
forced  the  earth  forwards  in  the  line  of  least  resistance. 

He  believed,  that  a  series  of  gravel  counterforts,  with  a  revet- 
ment at  the  foot,  was  the  most  effectual  method  of  preventing 
slips.  On  the  South  Western  Railway  hard  chalk  had  been  used 
with  good  effect,  instead  of  gravel,  for  that  purpose. 

The  perfect  drainage  both  of  the  surface  of  the  ground,  on 
either  side  of  the  cuttings,  and  of  the  slopes  themselves,  was  of 
the  utmost  importance.  On  the  Eastern  Counties  Railway,  shafts 
had  been  sunk  at  intervals  in  the  slopes,  and  filled  up  with  dry 
rubble ;  from  their  bottoms  iron  pipes  proceeded  to  the  face  of 
the  cutting;  these  had  proved  effective  in  draining  away  the 
water. 

With  regard  to  embankments,  he  was  of  opinion,  that  if  more 
attention  was  paid  to  forming  them  only  in  propitious  weather. 
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placiug  the  material  in  thinner  layers,  in  a  concave  form,  and 
draining  them  well  as  the  work  proceeded,  the  result  would  be 
more  satisfactory,  and  less  expensive,  not  only  in  the  first  cost, 
but  in  subsequently  avoiding  slips. 

He  thought,  that  in  situations  of  difficulty,  advantage  would 
arise  from  the  employment  of  wooden  stages,  like  those  which 
had  been  used  by  Mr.  John  Braithwaite  at  the  Colchester  embank- 
ment ;  the  traffic  of  the  railway  was  there  carried  on,  over  the 
wooden  viaduct,  until  the  subsidence  of  the  earth  had  ceased, 
when  the  timber  work  was  either  cut  off  or  drawn  out,  as  the 
contractor  found  least  expensive. 

Mr.  Bruff  remarked,  that  the  timber  viaduct  at  the  Colchester 
embankment  was  only  adopted  in  consequence  of  the  extreme 
subsidence  of  the  material,  which  had  assumed  a  slope  of  6  to  1 ; 
he  had  seen  the  same  material,  which  was  plastic  clay,  stand  well 
at  a  slope  of  2  to  1 .  If  an  embankment  was  formed  with  that 
material  in  a  wet  state,  it  would  inevitably  spread  at  the  foot. 

The  cuttings  of  the  Eastern  Counties  Railway  had  remained 
open  for  2  J  years,  but  owing  to  the  nature  of  the  soil,  the  water 
would  not  drain  from  them. 

Mr.  Phipps  corroborated  the  statement  relative  to  the  use  of 
the  timber  viaduct  on  the  Eastern  Counties  Eailway  ;  it  was  only 
an  expedient  to  enable  the  railway  to  be  opened  at  an  earlier 
period  than  it  could  otherwise  have  been,  in  consequence  of  the 
subsidence  of  the  embankment,  which,  however,  now  stood  very 
well. 

He  approved  of  the  formation  of  embankments,  by  depositing 
the  material  in  thin  layers,  and  by  several  lifts ;  the  embankment 
was  by  that  means  rendered  sounder,  and  less  liable  to  slip. 

Dry  shafts  and  gravel  counterforts  had  prevented  many  slips, 
but  he  thought  that  sufficient  time  had  not  elapsed  since  their 
adoption  to  enable  an  unqualified  approval  of  them  to  be  given. 
The  pipes  which  had  been  inserted  into  the  clay  slopes  did  not* 
appear  at  present  to  draw  away  much  water. 

Mr.  Braithwaite  said,  it  should  be  remembered  that  the  soil  at 
Brentwood  Hill  was  very  different  from  that  on  the  Croydon 
Railway.  The  Brentwood  sand  was  so  full  of  water,  that  when 
it  was  opened  it  appeared  semifluid,  like  a  quicksand ;  the  gravel 
counterforts,  which  had  been  effectual  in  stopping  the  movement 
of  the  London  clay,  would  have  but  little  effect  in  sand  of  such  a 
quality  as  he  had  described. 

He  had  seen  much  of  the  London  clay  in  sinking  wells,  and  it 
was  notorious  to  well-sinkers,  that  even  in  the  absence  of  mois* 
ture,  if  the  London  clay  was  left  exposed  to  the  air  for  a  few 
hours,  expansion  took  place,  and  the  surface  of  the  cutting  began 
to  fall  away ;  by  this  expansion  the  walls  of  the  wells  were  fre- 
quently fractured,  unless  allowance  was  made  for  it. 

He  could  not  agree  with  Mr.  Cowper  as  to  the  cause  he  had 
assigned  for  the  partial  action  upon  the  walls  of  the  ^Eustpn 
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Square  catting.  The  London  clay  was  impervioas  to  water^ 
therefore  it  could  not  arrive  at  the  different  parts  of  the  waU, 
unless  the  line  of  junction  between  that  clay  and  the  pervious 
superstrata  was  very  irregular  in  its  course,  as  compared  with  the 
inclination  of  the  railway. 

Greneral  Pasley  coincided  in  the  opinion  of  the  difficulty  of 
working  a  material  hke  the  Brentwood  sand,  which  was  mixed 
with  silt  and  quicksand,  and  demanded  more  than  ordinary  care: 
he  thought  that  such  ground  should  not  be  worked  upon  at  all 
in  wet  seasons. 

He  believed,  that  in  many  cases  slips  had  occurred,  in  conse- 
quence of  the  too  great  proximity  of  side  cuttings,  by  which  the 
ground  between  them  and  the  foot  of  the  embarkment,  was  too 
much  weakened.  He  had  in  some  cases  recommended,  that  the 
side  cuttings  should  be  filled  up,  in  order  to  consolidate  the  em- 
bankment. 

Mr.  Gregory  believed,  that  the  expansion  of  the  clay  was  in 
some  degree  (but  not  entirely),  the  cause  of  slips.  The  blue  clay 
was  impervious  to  water ;  the  yellow  clay  permitted  the  water  to 
traverse  it  freely,  by  the  natural  joints  and  fissures  in  it,  and  also 
by  those  which  were  formed,  by  the  drying  action  of  the  air  upon 
its  surfietce.  When  the  face  of  the  bed  of  the  blue  clay  was  sof- 
tened by  the  action  of  water,  and  its  surface  became  lubricated, 
there  was  not  any  longer  sufficient  friction  between  the  strata,  to 
retain  the  weight  of  the  superposed  yellow  clay,  the  mass  of 
which,  on  the  slightest  impetus  being  given  by  expansion,  tra- 
velled forward  down  the  inclined  strata,  which  in  the  case  of  the 
New  Cross  cutting,  was  towards  the  railway. 

He  had  tried  ^e  insertion  of  pipes  into  the  sides  of  cut- 
tings, and  almost  every  other  kind  of  drainage,  without  effect, 
and  he  was  of  opinion,  that  the  general  saturation  of  the  mass 
was  the  cause  of  the  slip  in  the  New  Cross  cutting. 

Mr.  Hoof  said,  he  had  executed  the  greatest  portion  of  the 
works  on  the  Croydon  Railway ;  his  experience  induced  him  to 
agree  with  Mr.  Gregory  in  the  statements  contained  in  the  paper, 
and  in  the  reasons  he  had  assigned  for  the  causes  of  the  New 
Cross  slip. 

Mr.  Dockray  doubted  the  advantages  of  the  benches  in  the  face 
of  the  slopes ;  he  thought,  that  they  not  only  caught  and  absorb- 
ed all  the  rain,  but  also  a  great  portion  of  the  water  from  the 
drains  of  the  upper  part  of  the  cuttings ;  a  well-drained  slope,  at 
a  regular  angle  from  the  top  to  the  bottom,  would,  in  his  opinion, 
act  better. 

He  had  observed,  that  the  slips  on  the  London  and  Birming- 
ham Railway  generally  commenced,  either  in  the  line  of  the 
fence  ditch,  or  in  that  of  a  catch-water  drain,  or  at  some  natu- 
ral or  artificial  obstruction,  which  prevented  the  free  passage  of 
the  water,  over  the  surface  of  the  slope,  into  the  ballast  drains. 
He  considered  it  of  great  importance,   that  the  surface  water 
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should  be  carried  off  as  rapidly  as  possible,  and  that  it  should  not 
be  permitted  to  lodge  on  the  slopes,  or  in  the  drains;  from 
whence  it  could  only  escape,  either  by  evaporation,  or  by  ab- 
sorption into  the  ground:  it  was  to  the  gradual  operation  of 
this  latter  cause,  that  he  attributed  most  of  the  slips  in  day 
cuttings. 

In  repairing  such  slips  Mr.  Robert  Stephenson  had  used  a 
plan,  which  had  hitherto  proved  very  successful.  He  regarded 
the  slip,  simply  as  a  mass,  moving  down  an  inclined  plane,  by  its 
gravity,  and  he  proposed  to  counteract  that  tendency  by  friction. 
This  was  effected,  by  dividing  the  slipping  mass  into  vertical  sec- 
tions, by  excavating  perpendicular  chases,  5  feet  wide,  and  pass- 
ing completely  through  the  slip,  down  into  the  solid  clay  below ; 
these  chases  were  15  feet  apart,  and  were  filled  up  with  masonry, 
or  with  chalk  or  gravel,  well  rammed  down,  so  as  to  form  a  solid 
immoveable  mass.  Thus  the  slip  was  divided  into  a  number  of 
isolated  portions,  of  comparatively  small  dimensions,  each  side  of 
which  came  in  contact  with  the  side  of  a  counterfort,  and  the 
friction  between  the  masses  had,  in  every  case,  proved  sufficient 
to  retain  the  slip  from  further  movement. 

This  mode  of  repair  was  first  adopted  about  5  years  ago,  and 
had  since  been  extensively  used,  in  repairing  the  numerous  slips 
in  the  slopes  of  the  cuttings  of  the  London  and  Birmingham 
Railway. 

Mr.  Gregory  stated,  that  similar  counterforts,  with  a  revetment 
of  gravel  along  the  foot,  had  been  tried,  with  good  effect,  on  the 
Croydon  Railway.  He  had  understood,  from  military  engineers, 
that  thin  revetments  with  long  deep  counterforts,  bore  a  heavy 
fire  better  than  thick  revetments  without  them.  He  was  weU 
aware,  that  slips  were  frequently  occasioned  by  catch-water 
drains  on  the  face,  or  at  the  top  of  slopes ;  on  that  account,  his 
attention  was  constantly  directed  to  uninterruptedly  keeping  up 
the  surface  drainage  of  the  earth-works  under  his  charge. 

Mr.  Taylor  beUeved,  that  the  mechanical  action  of  water  pro- 
duced many  of  the  effects  which  had  been  mentioned,  but  the 
chemcal  action  upon  clays,  and  even  upon  solid  rocks,  must  not 
be  overlooked.  He  would  instance,  particularly,  the  well-known 
action  of  the  air  upon  shale,  which,  although  so  tough  and  hard 
under  ground,  as  to  require  the  agency  of  gunpowder  for  its  ex- 
cavation, became^  after  a  few  weeks'  exposure  to  the  air,  tho- 
roughly decomposed. 

Decomposed  granite,  called  by  miners  *pot  grawen,'  was 
extremely  troublesome  in  mines ;  it  consisted  principally  of  fel- 
spar and  potash,  and  was  the  China  clay  (Kaolin)  so  much  used 
in  potteries.  This  substance  would  appear  to  have  been  formed 
by  the  decomposing  action  of  the  air,  or  of  chemically-formed 
oxygen. 

Pyrites,  which  appeared  to  have  abounded  in  the  strata  of  the 
New  Cross  cutting,  not  only  had  a  natural  tendency  to  decompo- 
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MUam,  whftn  exposed  to  tlie  jutkm  of  tlie  m,  but  who  afleeted 
cfcrj  timg  wiui  wbkfa  it  was  in  eaaUitL 

It  Ind  bcconie  ladikniable  to  aecoont  for  all  diangca,  hj  attn- 
WiFb^  tLoD  to  the  tigancj  oi  tAtttntitj,  and  met  due  intcrfsdiig 
vncavAca  of  3ir.  Fox,  cJT  Fafanootb,  tbere  was  nnidi  rcasoD  for 
Matna^  tbat  deetridt  j  was  eaoMe  of  prodncii^  tfacae  woDdcr- 
lU  ftaagfrn.  It  was  casj  to  nDdentanid,  tbat  as  soon  as  dmnical 
actmi  Wgan,  ekctiicitj  mi^t  be  generated ;  ils  &yw  would  be 
candacsed  thnnigfa  tbe  iMsuiea  and  Teins  of  mineral  substances ; 
decoHfNMitiMi  of  tbe  exiscing  material  pvoeeeded,  and  otber  forma 
woe  aaiuuKd ;  tins  action  ccwdd  not  be  continued,  witboat  a  cor- 
ifsponding  alteration  of  tbe  balk  of  tbe  mass,  and  wben  it  re* 
pooied  on  an  inclined  bed,  of  wbicb  tbe  sorfoee  was  corered  witb 
a  •*  f^t^mlA  filoi,  socb  a»  tbe  London  daj  was  described  to  be  re- 
dnecd  to,  bj  tbe  solTcnt  effitcts  of  water,  tbe  sligbtest  expansion 
or  contraction  woold  suffice  to  set  tbe  wbole  soperstntum  in 
BMCion,  and  to  produce  tbe  slips. 

Fiiawu^  rocks  were  subject  to  tbe  same  efiects,  and  in  sinldnr 
dmNigb  por|rfi jritic  rocks,  fissures  were  firequentlj  found,  filled 
wilb  fore^^  matter,  wbicb  swelled  and  forced  in  tbe  fides  of  tbe 
dbafts^  wben  sucb  an  crent  was  leait  expected ;  sucb  occurrences 
cmid  not  be  guarded  s^ainst,  as  tbe  direction  of  tbeae  fissures 
wm  nsaaOj  pnaDd  witb  tbat  of  tbe  ^lafL 

Hr.  Ts^kjir  ^reed  in  tbe  neceasitf  fotr  tbe  precautions  wbidb 
bad  been  mentioned,  in  mttingi  and  otber  rmhray  works,  and 
dhat  it  was  generallj  onlj  in  socb  strata  as  dar-i^te,  granite^  or 
od^  piiam^  rocks,  tbat  works  could  be  left  widbout  artificial 
protection.  He  bad  driren,  on  tbe  line  of  tbe  Taristock  eanal,  a 
tmnel  of  \i  m3e  loi^  tbroi^  ^^nAalt  and  granite,  wbicb 
stood  fetittdj  witbout  anj  intmal  arcbing. 

Hr.  Smitb  said,  tbat  altbou^  be  bad  but  little  expenence  in 
tbe  foffmation  of  cuttings  or  embankments,  be  bad  deroted  mucb 
attention  to  surface  drainage.  He  bad  been  surprised  at  tbe  risi- 
ble want  of  tbe  precautions,  wbicb  be  omceiTed  neccasarj,  to  pre- 
f«bt  tbe  saturation  of  tbe  skpes,  and  tbeir  constant  degiadation* 
Tbe  Itndc  drains,  wbidk  were  frequently  carried  along  tbe  top  of 
rnciiiigtj  were  objectionable,  and  were  likdj  to  cause  slips. 

SIBps  were  also,  probalilj,  caused  hj  tbe  alternate  eontracrion 
nnd  expansion  of  tbe  daj,  under  rnM>«are  to  cbai^es  of  wtaahtr. 
From  ciqp<rimcnt  it  was  ascertained,  ^ui*  cbitj  occupied  l-Jtb  cv 
l-^tb  less  tprnte  wben  dried,  tban  wben  in  aatu.  It  amid  be  im- 
agined, dhat  dnriikg  tbe  summer,  tbe  combined  efiect  of  tbe  «m 
nnd  dMr  wind  fonned  ciacks  on  tbe  surfoce ;  tbe  crumbling  of 
Ae  edges  of  tbese  fissures  partiaD  j  filled  tbem  ;  tbe  rain  wbicb 
fitil  in  dbe  winter,  or  was  brou^t  bj  tbe  catcb-drains  from  tbe 
ne^kbouring  land,  tended  to  restore  tbe  daj  to  its  original 
buSi:,  but  Uie  fisnoes  being  prerented  from  dosing,  br  tbe 
crvBsUed  daj  witbin  tbem,  wbicb  also  swdled  from  tbe  wet,  tbe 
expanded  in  tbe  line  of  least  resiitance,  wbicb  was 
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towards  the  cutting.  This  process  being  repeated,  during  several 
succeeding  winters,  would  at  length  cause  a  slip. 

The  best  method  of  prevention  would,  he  thought,  be  a  greater 
attention  to  surface  drainage  in  the  line  of  the  slope,  so  as  to 
carry  oflf  the  water  very  rapidly.  This  had  been  attempted,  by 
working  the  surface  into  parallel  furrows  and  ridges,  from  the 
top  to  the  bottom  of  the  slopes  ;  but  neither  those,  nor  the  cov- 
ered drains,  were  alone  effectual.  The  latter  were  not  deep 
enough ;  they  should  be  .5  feet  or  6  feet  beneath  the  surface  at  the 
bottom,  and  3  feet  at  the  top  of  the  slope,  and  not  more  than 
16  feet  apart,  so  as  to  be  sufficiently  close  together,  to  collect 
and  to  carry  off  all  the  water  that  was  not  conducted  down  the 
slopes,  by  the  furrows  on  the  surface. 

The  gravel  counterforts  formed  drains,  and  thus,  he  conceived, 
were  more  beneficial,  than  by  increasing  the  friction  between  the 
masses,  which  could  have  but  little  effect,  when  once  the  mass  of 
material  was  thoroughly  saturated. 

If  embankments  could  be  formed  in  very  thin  concave  layers, 
equally  spread  and  beaten  down,  in  dry  weather,  while  the  clay 
was  in  hard  lumps,  leaving  interstices,  which,  for  a  long  time, 
would  permit  any  water  falling  upon  it  to  traverse  freely,  until 
the  whole  mass  was  consolidated,  there  would  be  but  little  sub- 
sidence. He  was  aware  that  this  plan  was  too  expensive,  but  the 
nearer  it  could  be  approached,  with  due  regard  to  economy,  the 
better  would  be  the  effect ;  whereas,  by  the  present  system  of 
making  embankments  in  all  weathers,  when  frequently  the  whole 
mass  was  so  thoroughly  saturated,  that  it  could  never  dry,  no- 
thing but  failures  could  be  expected. 

General  Pasley  said,  that  he  always  supposed  gravel  counter- 
forts were  intended  to  act  as  drains,  at  the  same  time  that  they 
gave  increased  friction,  and  broke  the  continuity  of  the  mass  of 
earth,  limiting  any  slip  that  might  occur,  to  the  extent  of  space 
between  two  counterforts. 

Mr.  Hawkshaw  thought,  that  arbitrary  limits  could  not  be  as- 
signed for  slopes  in  given  strata ;  the  different  conditions  under 
which  the  same  strata  appeared,  in  different  localities,  precluded 
any  general  law.  Clay,  which  in  a  wet  situation  required  a  slope 
of  3  to  1 ,  would,  in  another  position,  stand  well  at  2  to  1 .  In 
the  Andes  (South  America),  he  had  seen  granite  in  such  a  de- 
composed state,  that  it  would  have  been  very  unsafe  to  have  left 
perpendicular  sides  in  a  cutting  through  it.  The  drift  formation 
of  Lancashire  might  also  be  instanced.  Sand  was  found,  on  the 
line  of  the  Manchester  and  Bolton  Railway,  which  stood  well  in 
slopes  of  30  feet  high,  at  an  inclination  of  2  to  1 .  These  slopes 
were  kept  perfectly  dry  by  drains,  running  at  intervals  from  the 
top,  down  to  the  bottom  of  their  faces. 

In  mining  operations,  the  expansion  of  clay  was  well  under- 
stood. The  floors  of  old  mines  were  always  expected  to  swell  up. 
In  the  tunnel  on  the  Manchester  and  Bolton  Railway,  the  timbers 
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wye  fireqiMiithr  Ivdmi  by  the  expansion  of  the  dinr,  althoagb  it 
awieaied  qnite  dnr. 

jfr.  Sopwitk  inslmneed  tbe  *  creep '  in  ef^fieneii,  irhich  had 
Wen  attnbiited  to  this  expansiTe  action,  hot  rather  thon^u  that 
tthe  eoBpiete  dosing  of  M  mines,  iraa  owing  to  the  wei^t  of  the 
mperinnDBahent  rocl»,  vhidi  acting  upon  the  pillars  and  walls, 
famd  np  the  floor.  The  sohaiding  of  the  soifilce,  which  was  so 
frrqnent  in  mining  distncts,  corrolKHrated  this  Tiew. 

Beneath  the  tillage  of  Walkend  thcxe  was  a  tract  of  coal, 
which  the  kte  Ifr.  Boddk  hesitated  to  grt,  bat  at  last  he  decided 
nm  eontinQing  the  working  in  that  direction,  and  the  whc^ 
TiDagf  had  sobsaded  nearij  2  leet  TcrticallT ;  but,  br  care  in  the 
wxa&i^  it  had  occorred  without  matenalhr  damaging  an  j  of 
the  hnfldfings. 

Mr.  Fonrter  aaid,  ahhoagji  it  was  wdl  known,  that  in  minea 
which  wexe  earned  to  a  considerable  depth,  the  *  cre^'  would 
oecvr,  and  the  floor  of  andKtmbed  day  appeared  to  rise,  he  be- 
ficwvd  it  to  be  an  cnoneons  idea,  and  that  in  conseqpmce  of  the 
paitiallT  anppoited  wdght  of  the  strata  aboTe,  the  roof  sank 
down,  caaaing  the  centre  of  the  floor  to  fonn  a  *  horse^back/  as 
it  was  termed  br  the  miners.  When  some  old  mines,  in  which 
this  had  omnre^  were  mtered  and  worked  after  a  lapse  of  jrars, 
the  indarated  dar  of  the  floor  had  supported  the  roof,  while  the 
eoal,  whidi  had  beat  formcrlT  left  as  fHUara,  was  sabseqnentlj 


it  waa  trae,  that  when  the  floor  was  aoft,  it  woold  swdl.  In 
the  Mmraae  Uill  and  the  Kilsbr  tnnnds,  if  the  cnttii^  was  left 
far  a  §ew  ism,  withoot  eon^eting  the  biidL  arching,  the  timbers 
hrdkni.  Hie  expansion  appeared  to  be  nearir  the  same, 
it  waa  cansed  br  the  air,  as  in  the  foimer  case,  or  hx  the 
s  in  the  latter  instance. 
Hr.  TbomsMi  remarked,  that  in  the  Box  Tonnd  it  was  nsnal 
to  aflow  6  iachcB  for  expansion,  bt'taeen  the  £are  of  the  work 
aad  the  timhcfs,  and  that  space  was  scaredr  sufficient. 

Mr.  BiKk  said,  that  in  the  Heaton  Nonis  cutting,  which  waa 
dyeflj  trough  sand,  contuning  much  water,  he  had  coiq^ctdT 
drained  the  dopes,  and  had  stopped  the  running  of  the  sand,  bj 
hajhftig^  at  the  foot,  a  retanung  waU  about  4  feet  in  height  and 
fiaaa  2  feet  to  3  fiwf  thk^  with  a  baddng  of  2  Icct  in  thickness 
uf  cindera.  He  waa  iaducad  to  do  this  br  ohseiTuig,  that  cin- 
den  were  cwtslanthr  used  in  the  neighbourhood,  for  forming 
dniai^  aad  he  had  gencralhr  found,  that  from  cardul  obsenwUHi 
uf  local  hahHs,  raluable  hints  might  be  gained. 

Mr.  SSmpson  had  deroted  much  attention  to  embankments 

~  caitngs  in  London  day,  and  had  found  it  xenr  treacherous 

difficult  to  manage ;  he  bdicTed  that  an  inclination  of  4  to  1 

not  too  much  for  a  slope  of  any  ctmsiderable  height. 

He  matmbered  the  embankments  of  a  reserrmr  near  Lond<Mi, 
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which  had  been  originally  constructed  with  insufficient  slopes  ; 
within  a  few  months  after  they  were  finished  large  masses  slipped 
down,  and  it  was  feared,  that  the  whole  must  have  been  destroyed. 
At  first,  attempts  were  made  to  repair  the  slips  with  mingled 
gravel  and  sand,  but  although  the  slopes  were  then  formed  at  an 
inclination  of  about  3  to  1,  they  did  not  stand ;  after  3  years, 
they  were  made  up  with  gravel  and  clay,  mixed  with  materials 
from  the  dust-yards  of  the  metropolis,  containing  a  mixture  of 
all  kinds  of  substances ;  this  was  of  a  dry,  porous  nature,  and  the 
slopes  had  stood  well  since,  although  they  were  subjected  to  very 
variable  pressure,  sometimes  having  a  head  of  water  of  20  feet 
upon  them,  and  the  next  day  much  less. 

In  constructing  embankments,  it  was  his  custom  to  have  a  foot- 
ling of  brickwork,  resting  against  a  toe  of  concrete,  and  with  care- 
ful attention  to  the  drainage,  he  found  this  plan  always  suc- 
cessful. 

He  attributed  the  first  motion  of  slips  in  railway  cuttings,  to 
the  action  of  water,  and  unless  the  water  was  diverted  by 
complete  back  drainage,  and  that  on  the  surface  and  within  the 
slopes  was  carried  rapidly  away,  the  slopes  would  never  stand, 
even  at  the  inclinations  which  had  been  mentioned. 

The  expansion  of  the  London  clay  was  certainly  very  remark- 
able ;  he  had  seen,  at  Richmond,  a  well  of  4  feet  diameter  com- 
pletely closed  in  one  night  by  the  swelling  up  of  the  bottom, 
although  there  was  not  any  water  in  it. 

Mr.  Clutterbuck  observed,  that  slips  in  railway  cuttings  ap- 
peared to  be  caused,  sometimes  by  the  geological  condition  of  the 
soil,  when  acted  upon  by  water,  and  sometimes  by  what  might  be 
termed  its  chemical  condition ;  the  latter  was  produced  by  the  air 
causing  such  a  disintegration,  as  rendered  it  more  pervious  to 
water,  and  consequently  more  liable  to  be  acted  upon  by  its  me- 
chanical force. 

All  railways  passing  from  London  must,  more  or  less,  inter- 
sect the  London  and  plastic  clays ;  the  sand  beds  of  the  latter 
formation  rested  upon  the  chalk,  and  if  those  sands  were  washed 
away  or  shaken,  a  sHp  of  the  superstratum  would  necessarily  fol- 
low. The  plastic  clay  above  the  sand  beds,  was  deposited  in 
layers,  in  which  a  certain  order  of  superposition  might  be  traced; 
he  had  recognized  a  striking  similarity  between  those  beds  under 
London,  and  at  the  outcrop  near  Watford:  the  distinct  layers 
were  known,  and  names  were  given  to  them,  by  those  persons 
who  sunk  shafts  for  getting  the  sand ;  it  was  understood,  that 
their  security  in  worlang  the  sand,  depended  on  the  thickness 
and  strength  of  some  of  the  beds ;  to  their  inequality  of  strength, 
might  probably  be  attributed  some  of  the  slips  that  occurred  in 
that  formation. 

The  plastic  clays  were  usually  covered  by  a  stratum  or  bed  of 
silt,  containing  shells,  sharks*  teeth,  &c.,  and  upon  the  silt  rested 
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the  strong  blue  London  clay ;  the  most  inyeterate  slips  that  he 
had  observed  on  the  London  and  Birmingham  Railway,  occurred 
in  those  localities,  where  the  silt  was  covered  by  a  thin  outcrop- 
ping bed  of  the  London  clay,  not  sufficiently  thick  to  resist  the 
infiltration  of  water ;  the  silt  thus  became  saturated  with  water, 
and  slid  from  the  surface  of  the  tenacious  plastic  clay  lying 
beneath  it. 

The  cutting  at  Brentwood  passed  through  strata,  which  he  be- 
lieved to  be  silt,  covered  by  beds  or  layers  of  loam,  sand,  and 
gravel,  all  more  or  less  pervious  to  water ;  thus  causing  slips, 
which  were  attributable  to  the  geological  condition  of  the  soil. 

In  the  London  clay,  where  there  was  no  superficial  deposit  of 
gravel,  the  slips,  he  thought,  might  be  traced  to  its  chemical  con- 
dition. A  distinction  was  often  made,  between  the  yellow  clay 
on  the  surface,  and  the  blue  clay  beneath ;  this  difference  of 
colour  was  caused  by  the  state  in  which  the  iron  existed  in  the 
soil ;  when  excluded  from  the  action  of  the  air,  it  was  found  as  a 
protoxide ;  and  in  the  upper  beds,  when  subject  to  that  action, 
it  became  a  peroxide ;  hence  the  difference  of  the  colour,  and,  as  he 
conceived,  the  cause  of  a  certain  amount  of  disintegration.  The 
air  was  admitted  by  the  cracks  formed  in  the  clay  in  drying,  or 
by  the  roots  of  trees  and  plants  (whose  course  might  be  traced 
by  the  difference  of  colour  in  the  clay) ;  by  the  working  of  the 
earthworm,  and  by  other  causes.  The  water  which  fell  on  the 
surface,  carried  particles  of  sand  and  other  substances  into  the 
fissures,  rendering  the  clay,  in  some  measure,  permanently  per- 
vious to  water :  it  was  to  this  percolation  of  water  through  the 
upper  or  yellow  beds  of  the  London  clay,  that  slips,  such  as  that 
at  New  Cross,  might,  he  conceived,  he  attributed. 

It  was  the  practice,  on  many  railways,  to  cut  a  back  ditch  be- 
tween the  boundary  railing  and  the  quickset  fence ;  this  appeared 
to  have  caused  many  slips.  The  bottom  of  the  ditches  being  ex- 
posed to  the  action  of  the  air  would,  when  they  received  a  flush 
of  water,  permit  its  infiltration  below  the  top  of  the  slope ;  he 
had  remarked,  that  many  slips  occurred,  about  I  foot  or  2  feet 
below  the  bottom  of  these  ditches,  which  was  about  the  angle  at 
which  the  water  would  drain  towards  the  face  of  the  cuttings. 

In  some  cuttings,  apparently  with  the  object  of  economizing 
space,  the  slope  was  carried  to  the  edge  of  the  quickset  fence ; 
where  that  was  done,  the  slips  seemed  more  frequent,  than  where 
the  ditch  was  further  removed  from  the  edge  of  the  slope. 

Sir  Henry  Delab^he  said,  that  he  viewed  railway  works  with 
great  interest,  as  opening  a  large  field  for  the  economic  geologist. 
The  causes  of  the  slips,  which  had  so  frequently  occurred  in  cut- 
tings, deserved  carefhl  investigation,  and  great  benefit  would  re- 
sult, not  only  to  the  scientific  world,  but  in  the  practice  of 
engineering,  if  those  who  had  charge  of  such  works,  carefrdly 
watched  and  recorded  every  event  connected  with  their  progress ; 
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such  as  the  nature  and  position  of  the  strata,  their  amount  of 
natural  drainage,  the  efiect  of  weather,  and  all  other  points  cal- 
culated to  produce  any  changes. 

With  respect  to  the  origin  of  slips  in  general,  hut  more  par- 
ticularly of  those  in  the  London  clay,  Mr.  Clutterhuck  had  treated 
^he  suhject  so  well,  and  his  remarks  contained  so  much  truth, 
that  there  remained  hut  little  to  be  said. 

Whether  the  attention  was  turned  to  cliffs  on  the  sea  coast,  to 
mountain  cuttings,  or  to  artificial  embankments,  it  would  be  seen, 
that,  in  the  majority  of  cases,  the  slips  were  caused  by  the  action 
of  water.  Wherever  there  existed  a  soft  vein,  beneath  strata 
with  fissures  which  enabled  the  water  to  percolate,  the  substratum 
became  mud,  and  being  squeezed  out  by  the  superposed  weight, 
caused  the  whole  mass  to  sUp. 

There  were  many  instances  of  this  kind  in  the  oolitic  escarp- 
ments near  Bath.  They  were  extremely  interesting,  from  being 
the  scene  of  the  labours  of  Mr.  Smith,  who  had  justly  been  styled 
the  father  of  geology  in  England.  In  that  district,  Mr.  Smith 
had  cured  and  also  prevented  many  threatening  slips,  by  intro- 
ducing a  system  of  surface  drainage,  at  the  same  time  tunnelling 
into  the  face  of  the  escarpment,  to  drain  the  beds,  and  to  pre- 
vent the  water  from  reaching  the  softer  strata  beneath. 

At  Lyme  Regis,  the  strata,  having  a  certain  degree  of  inclina- 
tion, became  saturated  with  water,  the  softened  mass  was  forced 
out  from  the  lower  parts,  and  caused  the  slips  which  so  frequently 
occurred  on  that  coast. 

It  was  evident,  that  the  various  angles  at  which  different  earths 
would  stand,  depended,  in  a  great  measure,  upon  the  relative 
tendency  of  the  materials  to  form  mud. 

The  Directors  of  the  Eastern  Counties  Railway  had  requested 
him  to  visit  the  Brentwood  cutting  with  Mr.  John  Braithwaite, 
their  engineer.  The  strata  in  that  locality  were  nearly  horizontal, 
and  although  the  material  cut  through  would  have  been  easily 
set  in  motion  on  an  incHnation,  he  was  of  opinion,  that  the  banks 
would  stand  well,  if  they  were  perfectly  drained.  The  ground  was, 
however,  very  full  of  water ;  it  was  also  of  a  very  tenacious  na- 
ture ;  but  he  had  observed  much  water  running  out  from  beneath 
the  upper  and  dryer  beds.  A  good  system  of  drainage  was  the 
only  preventive  or  cure ;  Mr.  Braithwaite  was  so  well  convinced 
of  that  fact,  that  he  planned  and  executed  the  dry  shafts  which 
had  been  mentioned :  the  credit  of  all  the  good  they  had  pro- 
duced must  be  given  to  Mr.  Braithwaite. 

Sir  Henry  Delab^che  did  not  attribute  much  advantage  to  the 
friction  of  the  gravel  buttresses  ;  their  weight,  force,  and  friction, 
might  retard  a  slip  for  a  time,  but  unless  the  buttresses  entered 
the  water-bearing  strata,  and  served  as  perpetual  drains,  they 
would  not  be  efficacious. 

The  London  clay  was  not  homogeneous  in  its  nature ;  it  was 
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more  or  less  pervious,  and  abonnded  with  fissures  in  all  direc- 
tions ;  many  of  these  were  filled  with  a  slimy  substance,  which 
was  easily  converted  into  mud  by  the  percolation  of  water,  and 
hence  slips  so  frequently  occurred,  where  cuttings  were  made 
through  ih.%  dip  of  the  London  clay,  as  at  New  Cross.  Surface- 
drainage  was  not  sufficient  for  such  strata;  the  main  spruogs 
must  be  tapped,  and  regular  drainage  be  established,  otherwise 
slips  would  be  of  constant  occurrence. 

The  rocks  of  Rossbei^  (Switzerland)  and  the  Undercliff  at  the 
back  of  the  Isle  of  Wight,  might  also  be  quoted,  as  instances  of 
the  same  action  of  water,  in  converting  the  lower  beds  into  mud, 
upon  which  the  superstratum  slipped,  in  spite  of  all  attempts  to 
restraip  it. 

Captain  Moorsom  had  seen  several  instances  where,  in  forming 
embankments  of  gravel  upon  a  clay  bottom,  the  wet  substratum 
had  been  squeezed  out,  and  had  caused  the  foot  to  spread,  until 
it  was  stopping  by  weighting  it,  and  thus  re-establishing  the 
equilibrium. 

He  thought,  that  back-drainage  was  essential,  and  he  had  rarely 
found  it  unsuccessful,if  it  was  commenced  far  enough  from  the  edge 
of  the  cutting.  It  should  be  so  contrived,  as  to  allow  the  surface- 
water  to  flow  rapidly  and  freely  away.  He  had  repeatedly  found 
tapping  and  under-draining  inefiectual,  unless  the  surface-drainage 
was  thoroughly  completed. 

He  had  used  benching  with  good  effect,  where  an  overlay  of 
wet  gravel  rested  on  clay ;  the  method  he  adopted  was  to  remove 
the  gravel  in  the  upper  part  of  the  slope,  sufficiently  to  enable  a 
good  catch-water  drain  to  be  formed,  along  the  bench  in  the  day. 

This  plan  he  considered  very  efiiectual  in  certain  positions,  as 
a  means  of  preventing  slips.  Slopes  of  1^  to  1  for  a  maximum 
height  of  40  feet,  which  had  been  so  constructed,  had  stood  well 
for  upwards  of  5  years. 

In  other  situations,  after  slips  had  occurred,  he  had  used  back- 
draining  with  good  effect,  where  tapping  and  leading-drains  had 
fiuled.  The  method  pursued,  was  to  cut  a  drain  at  the  back  of 
the  slip,  so  as  to  intercept  the  water  which  flowed  thither, 
ttther  from  springs  or  by  infiltration. 

At  the  bottom  of  the  drain  was  placed  a  round  pot  drain,  cov- 
ered with  a  thickness  of  brushwood,  and  the  remaining  depth 
was  filled  with  gravel  or  rubble.  For  positions  where  it  was  prac- 
ticable to  cut  the  back-drain,  he  recommended  this  system. 

With  reference  to  the  depth  of  cuttings  and  the  angle  of  slopes, 
in  various  materials  and  under  different  conditions,  he  though^ 
th^t  each  case  must  be  regulated  by  the  particular  nature  of  the 
soil,  the  feudlities  for  dramage,  and  the  means  adopted,  besides 
i^any  ptber  local  considerations,  so  that  it  was  nearly  impossible 
to  lay  down  any  arbitrary  rules  on  the  subject. 

Iq  okoe  situation,  he  had  seen  a  cutting  through  gravel  and 
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sand  stand  excellently  at  an  inclination  of  1^  to  I,  although  the 
cutting  was  86  feet  deep,  and  on  one  side  was  placed  a  spoil-bank 
of  24  feet  in  height,  making  110  feet  in  all,  forming  a  regular 
slope.  In  another  position,  he  made  a  cutting  of  57  feet  in  depths 
through  gravel,  which  stood  well  at  a  slope  of  1  to  1 . 

Mr.  Bruff  stated,  that  the  timber  staging,  erected  on  some  of 
the  Eastern  Counties  Railway  embankments,  had  not  been  re- 
sorted to  for  obviating  the  formation  of  the  day  banks  in  wet 
weather,  but  was  merely  contrived  for  expediting  the  work,  so  as 
to  admit  of  the  railway  being  opened  to  the  public,  at  an  earlier 
period  than  would  have  been  possible,  had  solid  embankments 
been  first  formed.  The  timber  staging  was  erected  on  three  em- 
bankments, which  could  not  be  completed  in  time,  and  on  an- 
other where  the  nature  of  the  material,  in  its  then  wet  state,  would 
not  admit  of  its  being  formed  to  more  than  half  its  height ;  aU 
these  embankments  had^  however,  since  been  filled  up  to  the 
regular  level. 

The  cutting  through  Brentwood  Hill,  presented  some  features 
in  the  execution,  different  from  those  on  the  Croydon  Railway ; 
he  presented  to  the  Institution  a  copy  of  the  contract  plan  (No. 
3615),  of  the  Eastern  Counties  Railway,  with  such  amendments 
and  additions  as  were  considered  desirable,  during  the  progress  of 
the  works,  and  since  their  completion. 

The  drawing  gave  a  ground  plan,  exhibiting  the  position  of 
the  cutting,  spoil-banks,  &c.,  with  longitudinal  and  transverse 
sections  of  the  cutting,  showing  the  extent  of  the  excavation  and 
the  slopes,  the  benchings,  culverts,  wells,  drain-pipes,  and  gravel 
counterforts. 

The  nature  of  the  material  of  the  cutting  was  sand,  sand  with 
loam,  gravel,  and  silt. 

The  great  difficulty  experienced  in  draining  the  slopes,  had 
arisen  from  the  slimy  nature  of  the  silt,  from  which  the  water 
could  not  be  separated.  Its  power  of  holding  water  might  be 
imagined,  from  the  fkct.  of  the  face  of  nearly  50  feet  of  slope,  be- 
ing exposed  ne^lv  2  years,  without  producing  any  sensible  effect 
in  the  drainage  of  the  material. 

The  silt  had  a  constant  tendency  to  flow  away  with  water,  and 
great  attention  was  directed  to  that  point,  in  order  to  prevent  the 
slopes  from  being  injured. 

The  provision  for  upholding  and  draining  the  slopes  comprised 
in  the  contract,  consisted  of  a  fence  ditch  at  the  top  of  the  cut- 
ting, a  benching  10  feet  wide,  half  way  down,  and  the  ordinary 
side  drains  at  the  foot,  with  drain  pipes,  running  in  various  di- 
rections, along  the  face  of  the  slopes.  To  this  was  subsequently 
added  a  culvert,  on  the  benching  on  each  side,  with  proper  out- 
falls ;  then  the  wells  were  adopted,  and  lastly,  gravel  counterforts. 
The  wells  were  not  placed  with  any  regularity,  but  were  sunk  at 
the  wettest  parts  of  the  slopes ;  they  were  steined  as  in  ordinary 
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well  work,  until  within  about  three  feet  from  the  bottom,  where 
an  inner  ring  of  brickwork,  4^  inches  thick,  was  built  in  cement. 
The  bottoms  of  the  wells  were  not  bricked,  but  each  had  an  out- 
let pipe  of  about  2  inches  diameter,  into  the  open  drain  below  it. 
There  were  twenty  of  these  wells,  in  the  upper  part  of  the  north 
slope,  ranging  in  depth  from  15  feet  to  20  feet,  and  3i  feet  in 
diameter.  In  the  lower  part  of  the  same  slope,  there  were  twenty- 
five  wells  of  the  same  diameter,  but  only  10  feet  deep.  In  the 
same  slope,  seven  gravel  counterforts  of  a  prismoidal  shape  were 
afterwards  added ;  they  were  formed  by  cutting  out  the  requisite 
cavity,  and  harrowing  in  dry  gravel  from  above,  without  pounding. 

Neitlier  wells  nor  counterforts  had  been  adopted  on  the  soudi 
slope,  which  was  on  the  lower  side ;  the  cutting  being  through 
ground  slightly  inclined  to  the  south. 

These  plans  for  draining  the  cutting  were,  Mr.  Bruff  believed, 
all  designed  by  Mr.  John  Braithwaite ;  Mr.  Phipps  had  tried  a 
somewhat  different  plan. 

A  narrow  trench  was  cut  along  the  wettest  part  of  the  slope, 
as  deep  as  it  could  be  excavated,  without  much  shoring  of  the 
sides ;  a  small  culvert  was  laid  in  the  bottom,  having  an  outfall 
into  the  open  drain  at  each  end.  On  the  lower  side  a  puddle  wall 
was  raised,  and  at  its  back,  a  dry  rubble  wall  with  straw  above  it, 
to  prevent  the  sand  and  loam  frx)m  washing  into  and  choking  the 
interstices.  This  plan  was  simple  and  inexpensive,  and  was  stated 
to  have  answered  its  intended  purpose. 

With  respect  to  the  general  question  of  slips  in  cuttings,  Mr. 
Bruff  was  convinced,  that  want  of  thorough  drainage  was  the 
proximate  cause.  In  the  Brentwood  cutting  there  had  been  two 
slips,  both  of  which,  in  his  opinion,  arose  from  the  surface  water 
b^g  checked  by  the  spoil-banks,  and  being  allowed  to  soak 
throng  the  surface  down  to  the  slopes. 

In  most  cases  where  slips  occurred  in  side-lying  ground,  it 
would  be  observed,  that  the  upper  slope  almost  invariably  gave 
way  first.  In  embankments  on  side-lying  ground,  slips  generally 
occurred  first  on  the  lower  side,  wluch  might  be  attributed  to 
want  of  friction,  as  well  as  to  the  agency  of  water. 

The  effect  of  a  drain  above  and  near  to  a  slope,  in  an  excava- 
tion, had  not  hitherto  been  sufficiently  attended  to ;  in  inclined 
ground,  a  rubble  catch-water  drain  should,  in  his  opinion,  be 
formed  parallel  to  the  whole  length  of  the  cutting,  at  a  distance 
from  the  upper  edge  of  the  slopes,  varying  with  the  depth  and 
nature  of  their  material.  In  a  depth  of  20  feet,  he  thought  that 
it  should  be  set  back  at  least  the  length  of  a  chain. 

Spoil-banks  placed  near  to  the  slopes  of  cuttings,  also  appeared 
to  hun  to  be  injudicious ;  in  the  cases  of  the  Croydon  and  the 
Blisworth  slips,  which  had  been  mentioned,  he  had  no  doubt, 
that  the  spod-banks  contributed  as  much  to  produce  slips  by 
checking  the  drainage,  and  by  the  increased  quantity  of  surface- 
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water  they  threw  into  the  slopes,  as  they  did  hy  their  great  super- 
posed weight  on  the  edge  of  the  banks. 

It  was  a  carious  fact,  which  he  deemed  worthy  of  notice,  that 
serious  slips  seldom  occurred,  until  2  or  3  years  after  the  com- 
pletion of  the  earthwork ;  the  large  sums  usually  left  by  con- 
tractors, to  coTer  one  year's  risk  of  maintenance,  might  there- 
fore, he  conceived,  be  dispensed  with. 


LIST   OP  RBGISfRATIONS    EFFECTED    UNDEE  THE   ACT   POK   PRO- 
TECTING   NEW     AND    ORIGINAL    DESIGNS     FOR     ARTICLES     OP 
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Jan.  31.  Schoolings  ^  Everet,  of  Great   Garden-street,  White- 
chapel,  London,  for  a  gas  stove. 
31.   William  Glegg  Gover,  of  8,  Chester-square,  Middlesex, 
for  a  window-sash. 
Feb.    3.  Edward  Brainerd  Webb,  of  Barnstaple,  Devon,  for  an 
improved  instrument  for  drawing  and  cutting   out 
circles  and  ovals. 
4.  John  James  Ridge,  of  196,  Parrock-street,   Gravesend, 

for  a  tooth-powder  holder. 
6.   William  Joseph  Joyner,  of  Aveley  Hall,  near  Romford, 

for  an  improved  chaff-cutting  machine. 
6.  John  ^  Robert  Mallet,  of  the  Victoria  Foundery,  Dublin^ 

for  a  railway  screw-bolt  and  nut. 
8.  Joseph  Skertchlg  ^  Thomas  Norman  Crilbert,  of  Lei- 
cester, for  a  portaUe  cabinet  mangle. 
1 1 .  6r.  Eckstein,  of  High  Holbom,  for  an  improved  cutting 
edge  for  spades  and  hoes. 

1 1 .  David  ^  James  Macdonald,  of  Glasgow,  for  a  self-acting 

lithographic  press. 

12.  John  Workman,  of  Stamford   Hill,   Middlesex,   for  a 

pneumatic  conductor. 

14.  Jeremiak  Smith,  of  42,  Bathbone-place,  for  a  letter 

envelope. 

15.  Thomas  Home,  of   Birmingham,   for  a  cornice-pole, 

baluster-rail,  &c. 
17.  John  Blakeneg,  master  of  the  "  Isle  of  Arran"  steamer, 
plying  on  the  Firth  of  Clyde,  and  Paul  Cameron,  of 
38,  John-street,  Bridgeton,  Glasgow,  for  a  compound 
logarithmic  rule. 
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Feb.  18.  Henry  Madden,  of  14,  George-street,  Adelphi,  for  a 
coffee  percolator. 

21.  Hall  ^  Wilson^  of  King-street,  Manchester,  for  a  flue- 
valve. 

21.  Charles  Wheeler,  of  Speenhamland,  Berks,  for  an  ex- 
panding spring  piston. 

21.  Charles  White,  of  Danes  Cottage,  Lincoln,  for  an  im- 
proved razor  heater. 

22..  John  Bamett,  of  George-street,  St.  Paul's,  Birmingham, 
for  a  machine  for  bending  or  curving  metallic  tubes. 

24.  James  Aldaus,  of  3,  Mount  Pleasant,  East-road,  City- 

road,  for  an  atmospheric  register  for  regulating  the 
temperature  of  rooms. 

25.  George  Elliott,  of  Hasland-bridge,  near  Chesterfield, 

Derbyshire,  for  a  two-wheeled  vehicle. 


Thai  hare  passed  the  Great  Seal  of  IRELAND,  to  the  17 ih  of 

February,  1845,  inclusive. 


To  Henry  Adolphe  Dubern,  of  Paris,  in  the  kingdom  of  France, 
merchant,  for  improvements  in  atmospheric  railways. — Sealed 
25th  January. 

William  Thomas,  of  Cheapside,  in  the  city  of  London,  merchant, 
for  improvements  in  manufacturing  stays,  bandages,  and  other 
similar  articles. — Sealed  21st  January. 

Pryoe Buckley Williames,  of  Llegodig,  in  the  countyof  Montgomery, 
in  North  Wales,  Gent.,  for  certain  improvements  in  the  manu- 
^Eicture  of  artificial  stone. — Sealed  21st  January. 

John  Dearman  Dunnicliffe,  of  the  town  and  county  of  the  town 
of  Nottingham,  lace  manufacturer,  for  certain  improvements  in 
the  manufacture  of  lace  and  other  weavings. — Sealed  1st  Fe- 
bruary. 

Thomas  Brown  Jordan,  of  Cottage-road,  Pimlico,  in  the  county 
of  Middlesex,  mathematical  divider,  for  improvements  in  the 
manufacture  of  blocks  or  surfaces  for  surface-printing,  stamping, 
embossing,  and  moulding. — Sealed  1st  February. 

John  Henry  Beh^,  of  Moscow-road,  in  the  county  of  Middlesex, 
surgeon,  for  improvements  in  the  manufacture  of  starch  and 
farinaceous  food. — Sealed  1st  February. 
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Frederick  Steiner,  of  Hyndbum  Cottage,  near  Accrington,  in  the 
county  of  Lancaster,  Turkey-red  dyer,  for  his  invention  of 
certain  colors  in  cotton,  woollen,  silk,  and  linen  fabrics. — 
Sealed  Ist  February. 

Joseph  D'AguilarSamuda,  of  the  Southwark  Iron  Works,  engineer, 
and  Samuel  Clegg,  of  the  same  place,  engineer,  for  certain  im- 
proTements  in  the  manufacture  and  arrangement  of  parts  and 
apparatus  for  the  construction  and  working  of  atmospheric  rail- 
ways.— Sealed  5th  February. 

Felix  Moreau,  of  Ghent,  in  the  kingdom  of  Belgium,  engineer, 
for  improvements  in  the  manufacture  of  corks  and  other 
similar  articles,  made  of  cork,  wood,  or  other  materials,  and 
the  application  of  certain  of  the  refuse  matters  to  various 
useful  purposes,  for  which  they  have  never  heretofore  been 
employed. — Sealed  18th  February. 


Of  tfatmtiK 

Granted  for  SCOTLAND,  subsequent  to  January  22nrf,  1845. 

To  Pierre  Armand  Le  Comte  de  Fontainemoreau,  of  Skinner' s- 
place,  Size-lane,  London,  for  certain  improvements  in  covering 
or  coating  metals  and  alloys  of  metals, — ^being  a  foreign  com- 
munication.— Sealed  24th  January. 

Alexander  Bain,  of  Charlotte-street  West,  London,  engineer,  for 
improvements  in  apparatus  for  ascertaining  and  registering  the 
progress  and  direction  of  ships  and  other  vessels  through  water  ; 
and  for  ascertaining  the  temperature  in  the  holds  of  ships  and 
other  vessels ;  for  taking  soundings  at  sea ;  and  in  apparatus 
used  in  lighthouses. — Sealed  27th  January. 

George  Brown,  of  Glasgow,  merchant,  for  certain  improvements 
in  the  manufacture  of  soda, — being  a  foreign  communication. 
— Sealed  27th  January. 

John  Reed  Hill,  of  Chancery-lane,  civil  engineer,  for  improvements 
in  a  press  or  presses,  machine  or  machines,  for  letter-press 
printing. — Sealed  28th  January. 

John  George  Bodmer,  of  Manchester,  engineer,  for  certain  im- 
provements in  locomotive  steam-engines  and  carriages  to  be 
used  upon  railways ;  in  marine  engines  and  vessels ;  and  in 
apparatus  for  propelling  the  same  ;  and  also  in  stationary  en- 
gines, and  in  apparatus  to  be  connected  therewith. — Sealed 
29th  January. 
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John  James  Russell,  and  Thomas  Henry  Russell,  both  of  Wed- 
nesbury,  Staffordshire,  tube  manufacturers,  for  improvements 
in  the  manufacture  of  welded  iron  tubes. — Sealed  30th  January. 

John  Rand,  of  Howland-street,  Fitzroy-square,  London,  artist, 
for  improvements  in  piano>fortes, — being  a  foreign  communica- 
tion.— Sealed  30th  January. 

Christopher  DunkinHays,  of  Bermondsey,  Surrey,  master  mariner, 
for  certain  improvements  in  machinery  or  apparatus  for  pro- 
pelling vessels. — Sealed  31st  January. 

William  Bdward  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  civil  engineer,  for  certain  improvements  in  apparatus  for 
propelling  vessels, — ^being  a  foreign  communication. — Sealed 
4th  February. 

Robert  Grordon,  of  Heaton  Foundery,  Stockport,  millwright  and 
engineer,  for  certain  improvements  in  grinding  wheat  and  other 
grain,  and  in  dressing  flour  and  meal,  which  improvements  are 
also  appUcable  to  grinding  cement  and  other  substances. — 
Sealed  5th  February. 

George  Bell,  of  Pembroke-road,  Dublin,  for  improvements  in 
drying  malt,  grain,  and  seeds. — Sealed  5th  February. 

Peter  Borrie,  of  Princes-square,  St.  George's,  London,  engineer, 
for  certain  improvements  in  steam-engines,  boilers,  and  pro- 
pelling machinery.— Sealed  13th  February. 

Arthur  Varahami,  of  the  Strand,  stationer,  for  improvements  in 
the  manufacture  of  paper,  in  order  to  prevent  fraud,  which  he 
intends  to  call  "safety  and  protective  paper."—  Sealed  13th 
February. 

Francis  Stanislas  de  Sussex,  of  Bethnal-green,  London,  chemist, 
and  Alexander  Amott,  of  Gloucester-crescent,  Regent' s-park, 
chemist,  for  improvements  in  the  manufacture  of  oxides  of 
manganese. — Sealed  13th  February. 

Frank  HUls,  (not  designed,)  for  certain  improved  means  for  pro- 
ducing or  manufacturing  artificial  coal  or  fuel,  and  other  useful 
products  connected  therewith. — Sealed  l/th  February. 

Joseph  Thomas,  of  Finch-lane,  Comhill,  London,  publisher,  for  a 
new  and  improved  tube, — being  a  foreign  communication. — 
Sealed  17th  February. 

William  Edward  Staite,  of  High-street,  Marylebone,  London,  for 
certain  improvements  in  the  processes  and  apparatus  for  pre- 
paring extracts  and  essences  of  vegetable  and  animal  substances. 
— Sealed  19th  February. 
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To  Johann  Gottlob  Seyrig^  of  Lenton,  Nottingham,  mechanician, 
for  improvements  in  scouring,  bleaching,  and  dyeing  machines, 
also  in  machines  used  in  filtering,  and  in  drying  or  extracting 
liquid  or  moisture  from  different  substances.      Sealed  25th 
January — 6  months  for  inrolment. 
George  Henry  Taunton,  of  Liverpool,  civil  engineer,  for  improve- 
ments in  machinery  for  revolving  windlasses,  barrels,  spindles, 
shafts,  and  for  pumping.     Sealed  25th  January — 6  months  for 
inrolment. 
William  Trueman  Yule,  of  Wilson-street,  Knsbury -square,  pre- 
se^ed  provision  manufacturer,  for  improvements  in  preserving 
animal  and  vegetable  matters.    Sealed  28th  January— 6  months 
for  inrolment. 
Thomas  Earl  of  Dundonald,  for  an  improved  rotary  engine  to  be 
impelled  by  steam,  and  which  may  be  also  rendered  applicable 
to  other  purposes, — being  an  extension,  for  the  term  of  14  years, 
of  letters  patent  granted  to  him  by  His  late  Majesty  King 
William  the  Fourth.     Sealed  28th  January. 
Martyn  John  Roberts,  of  Bryn-y-cseran,  Carmarthenshire,  Grent., 
for  improvements  in  machinery  for  preparing  and  winding,  and 
spinning  and  winding  wool,  fiax,  and  other  fibrous  bodies. 
Sealed  28th  January — 6  months  for  inrolment. 
George  James  Norton,  of  Weymouth,  Dorsetshire,  cook  and  con- 
fectioner, for  an  improved  cooking  apparatus ;  parts  of  which 
are  also  applicable  to  the  purposes  of  lighting  and  heating. 
Sealed  28th  January — 6  months  for  inrolment. 
Nathan  Whiteley,  jun.,  of  Stoney  Bank,  Huddersfield,  manufac- 
turer, and  Joseph  Hopkinson,  jun.,  of  Huddersfield,  engineer;, 
for  certain  improvements  in  machinery  or  apparatus  for  raising 
the  nap  or  pile  on  woollen,  cotton,  or  other  cloths,  also  for 
brushing  and  cleaning  the  same.     Sealed  28th  January — 6 
months  for  inrolment. 
Edwin  Rose,  of  Ogley,  Staffordshire,  engineer,  for  certain  im- 
provements in  the  manufacture  of  grain  into  flour  or  meal. 
Sealed  28th  January — 6  months  for  inrolment. 
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Joiui  Leiiie^  of  CiModint-fttrcet,  HanoTer-sqiiare,  Uikr,  for  im- 
prDTements  in  storet  and  ii|i|MHnitiu  nsed  in  coDsamii^  fad, 
and  in  Tentilating.  Seakd  28th  Jannarj — 6  months  for  in- 
rofanent. 

Madieir  Allen,  of  Worship-atreet,  Shoreditcfa,  hnilder,  for  certain 
in^nro^ements  in  stores  and  iqppanitns  for  heating.  Sealed 
30di  Janoarj — 6  months  for  inn^ment. 

Henrj'  Ywgt,  dL  Cauiliri^e,  painter,  for  certain  improTements  in 
Ae  mode  fsi  paintings  or  decorating  with  oil  and  other  colors. 
Sealed  30th  Jannaiy — 6  mondis  for  inn^ment. 

James  Johnston,  of  WiUow  Park,  Greenock,  Esq.,  for  neir  and 
impfored  processes  and  machfnery  for  making  and  reihung 
sogar.     Sealed  31st  January — 6  months  fix  inn^ment. 

Thomas  IGddleton,  of  Loman-fftreet,  Sonthwark,  engineer,  for 
improrements  in  machinery  for  the  mann£u;tnre  of  artiiieial 
fad,  hricks^  tiles,  and  other  amilar  articles.  Sealed  31st 
Jannarj — 6  months  for  inrolment. 

Arthnr  Yamham,  of  the  Strand,  stationer,  Ua  improTements  in 
the  mannfoctnre  ^  p>i>^9  ^  order  to  prerent  fraud,  whieh  he 
intends  to  call  "  safety  and  proteetiye  paper."  Sealed  4th 
Febmary — 6  months  for  inrolment. 

William  SnozeD,  of  the  Qnadrant,  blind  manofactorer,  iox  nn- 
peoTements  in  roller  hhnda  and  dmtten.  Sealed  4th  Febraary 
— 6  months  for  inn^ment. 

WiQiam  Henry  Smith,  cf  WeQingfoosDo^  Nortiunnptonshire, 
boot  mannfactmrer,  for  certain  impmremcnls  in  the  coDstmction 
of  boots,  shoes,  and  other  coTerings  for  the  legs  and  feet, 
and  also  in  the  meana  o^  or  apfianitaa  for,  foirtening  the  same 
i^Km  the  leg  or  foot.  Sealed  4th  Febraary — 6  months  for  in- 
roimcnt. 

Henry  Xibbs  Broime,  of  ShadweH,  sugar  refiner,  for  impmre^ 
ments  in  the  mannfoctnre  of  sogar.  Sealed  4di  Febraary — 6 
months  for  inrolment. 

John  Seaward,  of  the  Canal  Wcnks,  Poplar,  engineer,  for  certain 
improTeiDents  in  steam-pnqpeHing  madnncry.  Sealed  5th 
Febiuafj — 6  months  for  inn^ment. 

Darios  Isaac  Green,  of  TiDiers-street,  Strand,  GSent.,  for  improre- 
ments  in  the  means  (Praising  and  moving  heary  bodies ;  parts 
of  which  are  sppUcable,  amoi^st  other  nse^  to  mines^  Tessds, 
and  pabhc  works, — being  a  commnnication.  Scaled  8th  Feb- 
raary— 6  months  for 
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Robert  Bewick  Longridge,  of  the  Bedlington  Iron  Works,  Nor- 
thomberland,  for  an  improYed  locomotiYe  engine.  Sealed  lOth 
February — 6  months  for  inrohnent. 

Frederick  Herbert  Maberly,  of  Stowmarket,  Suffolk,  clerk.  Master 
of  Arts,  for  certain  improyements  in  machinery,  or  the  appara- 
tus for  stopping  or  retarding  railway  or  other  carriages ;  appli- 
cable also  for  these  purposes  in  regard  to  other  engines  or 
wheels.     Sealed  1 0th  February — 6  months  for  inrolment. 

Thomas  Trueman,  of  Cromwell  Lodge,  Brompton,  Gent.,  for  an 
apparatus,  being  an  improvement,  for  filtering  and  purifying 
water.     Sealed  10th  February — 6  months  for  inrolment. 

Richard  Haworth,  of  Bury,  in  the  county  of  Lancaster,  engineer, 
for  certain  improvements  in  steam-engines.  Sealed  10th  Feb- 
ruary— 6  months  for  inrolment. 

William  Lrving,  of  Regent-street,  Lambeth,  engineer,  for  improve- 
ments in  the  construction  of  apparatus  for  cutting  ornamental 
forms,  beads,  recesses,  and  mouldings  in  wood,  stone,  and  other 
materials.     Sealed  10th  February — 6  months  for  inrolment. 

Peter  Fairbaim,  of  Leeds,  engineer,  for  certain  improvements  in 
machinery  for  drawing,  roving,  and  spinning  hemp,  flax,  tow, 
silk,  woo^  and  other  fibrous  substances.  Sealed  10th  Febru- 
ary— 6  months  for  inrolment. 

Oglethorpe  Wakelin  Barratt,  of  Birmingham,  experimental  che- 
mist, for  certain  improvements  in  the  manufacture  of  acids ; 
and  in  treating  the  noxious  vapours  or  gases  given  off  from 
chimneys,  and  from  chemical  and  other  works.  Sealed  10th 
February — 6  months  for  inrolment. 

John  Brumwell  Gregson,  of  Dunston,  Durham,  manu£Eu;turing 
chemist,  for  improvements  in  the  manufacture  of  Epsom  salts, 
and  carbonate  of  lime,  commonly  called  precipitated  chalk ; 
parts  of  which  improvements  are  applicable  to  other  purposes. 
Sealed  10th  February — 6  months  for  inrolment. 

Joseph  Quick,  of  Samner-street,  Southwark,  Surrey,  engineer,  for 
an  improvement  in  steam-engines.  Sealed  10th  February — 6 
months  for  inrolment. 

James  Clark,  of  the  city  of  Glasgow,  power-loom  manufacturer, 
for  certain  improvements  in  weaving.  Sealed  1 4th  February 
— 6  months  for  inrolment. 

Thomas  Brown  Jordan,  of  Cottage-road,  Pimlico,  mathematical 
divider,  for  improvements  in  machinery  and  apparatus  for 
cutting,  carving,  and  engraving.  Sealed  17th  February — 6 
months  for  inrolment. 
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James  Graham,  of  Calvert-street,  metal  refiner,  for  improvementa 
in  the  manufacture  of  zinc,  antimony,  and  hrass,  in  casting 
brass,  and  in  apparatus  for  making  pots  used  in  such  processes. 
Sealed  1 7th  February — 6  months  for  inrolment. 

John  Weatherstone,  of  Cassington,  Oxford,  yeoman,  for  an  im- 
proved dibbling  machine  for  planting  seed  or  grain.  Sealed 
20th  February — 6  months  for  inrolment. 

John  Bottom,  of  St.  Philip' s-road,  Sheffield,  machinist,  for  certain 
improvements  in  carpenter's  stocks  and  braces.  Sealed  20th 
February — 6  months  for  inrolment. 

John  Place,  of  Hoddlesden,  Lancashire,  manufacturer,  for  certain 
improvements  in  looms  for  weaving.  Sealed  20th  February 
— 6  months  for  inrolment. 

Robert  Oxland,  of  Plymouth,  chemist,  for  improvements  in  the 
manufacture  of  chlorine.  Sealed  20th  February — 6  months 
for  inrolment. 

William  Stevens  YOliers  Sankey,  of  Hampstead,  Master  of  Arts, 
for  certain  improvements  in  fastening  and  securing  letters, 
packets,  and  dispatches.     Sealed  20th  February — 6  months 
for  inrohnent. 

George  Brown,  of  Glasgow,  in  Scotland,  merchant,  for  certain 
improvements  in  the  manufacture  of  soda, — being  a  commu- 
nication.    Sealed  20th  February — 6  months  for  inrolment. 

Samuel  Hall,  of  King's  Arms  Yard,  Coleman-street,  civil  engineer, 
for  improvements  in  steam-engines,  boilers,  furnaces,  and  flues, 
in  consuming  fuel,  preventing  smoke,  and  in  propelling  vessels. 
Sealed  20th  February — 6  months  for  inrolment. 

James  Murdoch,  of  Staple  Inn,  Middlesex,  mechanical  draughts- 
man, for  certain  improvements  in  the  manufacture  of  gas,  and 
in  the  apparatus  employed  therein, — ^being  a  communication. 
Sealed  20th  February — 6  months  for  inrolment. 

John  Baptiste  Yallaure,  of  Oxendon-street,  civil  engineer,  for 
improvements  in  lamps  and  wicks.  Sealed  24th  February— 
6  months  for  inrolment. 

Joseph  Howard,  of  Blackfriars-street,  in  Manchester,  Lancashire, 
hatter,  for  certain  improvements  in  the  manufacture  of  silk 
plushes,  silk  velvets,  worsted  and  other  plushes.  Sealed  24th 
February — 6  months  for  inrolment. 


[     140    ] 


CELESTIAL  PHENOMENA  for  March,  1845. 


D.  H.  M. 
i 


10  14 

2  0  9 

3  4  56 
7 

5 


11  33 

6  13  22 
23 

8  6  36 

9  5  36 

14  53 
10 


8  53 

11 

10  38 

12 

14  19  12 

15 

— 

12 

16 

1  53 

18 

Clock  before  the  sun,  12m.  358. 
D  rises  Ih.  37m.  M. 
D  passes  mer.  5h.  51m.  M. 
D  sets  lOh.  2m.  M. 
Occul.  2  Sagittarii,  im.  18h.  56m. 
D  in  D  or  last  quarter 
^  in  conj.  with  the  ])  diS.  of  dec. 

2.  16.  S. 
$  in  the  descending  node. 
J)  in  Perigee 

Clock  before  the  sun,  11m.  438. 
D  rises  4h.  51m.  M. 
D  passes  mer.  9h.  42m.  M. 
Dsets  2h.  41m.  A. 
T?  in  conj.  with  the  D  difT  of  dec. 

5.  33.  S. 

$  in  conj.  with  the  ])  diff.  of  dec. 

6.  53.  S. 

$  in  conj.  with  the  ])  difT  of  dec. 

7. 42.  S. 
Ecliptic  conj.  or  0  new  moon 
^  in  conj.  with  the  ])  difif.  of  dec. 
5.  1.  S. 
%  in  conj.  with  the  ])  diflf.  of  dec. 

0.  o.  0« 

Clock  before  the  sun,  lOm.  29s. 

D  rises  6h.  54m.  M. 

])  passes  mer.  Ih.  50m.  A. 

])  sets  9h.  Im.  A. 

2  in  Aphelion 

2  greatest  hel.  lat  S. 
OccuL  53  Arietis,  im.  lOh.  11m. 

em.  llh.  6m. 
Vesta  in  conj.  with  }^  dijSI  of  dec. 

4. 46.  S. 
Clock  before  the  sun,  9m.  7s. 

])  rises  9h.  41m.  M. 

]>  passes  mer.  5h.  50m.  A. 

])  sets  lb.  11m.  M. 

])  in  Apogee 

D  in  a  or  first  quarter 
Mercury  R.  A.  23h.  39m.  dec. 

4.  9.  S. 
Venus  R.  A.  22h.  57m.  dec.  8. 

6.  S. 

Mars  H.  A.  18h.  26m.  dec.  23. 

36.  S. 
Vesta  R.  A.  Oh.  27m.  dec.  2. 

35.  S. 
Juno   R.   A.  9h.   lOm.  dec.  9. 

34.  N. 
Pallas  R.  A.  20h.  2m.   dec.  8. 

7.  N. 

Ceres  R.  A.  21h.  8m.  dec.  22. 
10.  S. 
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Jupiter  R.  A.  Oh.  47m.  dec.  3. 

51.  N. 
Saturn  R.  A.  21h.  11m.  dec.  17. 

2.  S. 
(jeorg.  R.  A.  Oh.  22m.  dec.  1. 

39.  N. 
Mercury  passes  mer.  23h.  58m. 
Venus  passes  mer.  23h.  15m. 
Mars  passes  mer.  18h.  41m. 
Jupiter  passes  mer.  Ih.  3m. 
Saturn  passes  mer.  21h.  24m. 
Her.  passes  mer.  Oh.  38m. 
Occul  al  Cancri,  im.  7h.  36m. 

em.  8h.  51m. 
Occul.  k  Cancri,   im.    15h.  2m. 

em.  15b.  30m. 
Clock  before  the  sun,  7m.  388. 
})  rises  2b.  45m.  A. 
D  passes  mer.  9h.  46m.  A. 
]>  sets  4b.  1  Im.  M. 
Ceres  in  conj.  with  ^diff.  of  dec. 

d.  o,  9. 

©  enters  Aries,  spring  com. 
Occul.  e  Leonis,  im.  13h.  3m. 
^  in  sup.  conj.  with  the  0 
Ecliptic  oppo.  or  Q  full  moon 
^  (in  conj.  with  ^  difi*.  of  dec. 

O".  22.  S. 
Occul.  ^.5.C.  1610,  im.  I2h.  Im. 

em.  13h.  5m. 
Clock  before  the  sun,  6m.  6s. 
]>  rises  8h.  56m.  A. 
])  passes  mer.  Oh.  58m.  M. 
D  sets  6h.  7m.  M. 
Juno  stationary 
Occul.  i  Librae,  im.  13h.  53m. 

em.  14h.  29m. 
Ij.  in  conj.  with  the  Q 
§  in  conj.  with  Vesta,  di£  of  dec. 

4.  51.  N. 
Occul.  A.S.C.  1854,  im.  13h.52m. 

em.  14h.  56m. 
])  in  Perigee 
§  in  conj.  with  Tl  di£  of  dec 

0.  52.  N. 
D  in  D  or  last  quarter 
^  in  the  ascending  node 
$  in  conj.  with  ]>   difil  of  dec. 

4.  24.  S. 
Occul.  d  Sagittarii,  im.  15h.  8m. 


The  eclipses  of  the  satellites  of  Jupiter  are 
not  visible  from  the  10th  day  of  March, 
until  the  4th  day  of  May,  Jupiter  being 
too  near  the  sun. 

J.  LEWTHWAITE,  Rotherhithc. 
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RECENT  PATENTS. 

To  JsAN  Albert  Palhaest,  of  Brussels,  colonel  of  staff, 
far  improvements  in  the  means  of  economizing  and  apply ^ 
ing  heat  obtained  from  known  processes, — beiam  partly  a 
communieaiian. — [Sealed  29th  Augost,  1844.] 

This  inveaiicfa  has  for  its  object  the  economization  and  em- 
ploymeiit  of  the  heat  arising  from  coke  ovens  daring  the 
manufacture  of  coke.  The  beneficial  application  or  employ- 
ment of  the  waste  heat  arising  from  coke  ovens,  is  a  subject 
which  has  occupied  the  attention  of  manufacturers  for  some 
yens  past;  but  their  attention  has  been  principally  directed 
to  the  economization  of  the  heat  which  escapes  by  radiation 
during  the  carbonization  of  pit  coal.  As  to  the  gaseous  pro- 
dncto  arising  from  this  operation,  they  have  only  been  made 
use  of  for  interrupted  operations,  and  therefore  they  have  not 
heea  completely  burnt  during  all  the  time  they  are  being  dis- 
engaged; nor  has  a  method  of  heating  as  yet  been  obtained^ 
of  such  r^ularity  as  could  be  beneficially  applied  for  gener- 
ating steam  for  a  steam-engine,  so  as  to  make  it  act  in  a 
uniform  manner.  The  irregularity  of  the  process  of  carbon- 
isation is  sufficient  to  account  for  the  difficulty  which  exists 
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of  causing  the  gases  to  assist  regularly  in  heating  the  boiler. 
In  fact,  the  nature  of  the  gases  varies  at  diflFerent  stages  of 
the  operation.  At  the  commencement,  it  is  a  mixture  of  the 
vapour  of  water,  of  sulphurous  products,  of  carbonic  oxide, 
and  of  diflFerent  carburets  of  hydrogen.  Now,  a  mixture  of 
this  description  could  only  bum  in  contact  with  the  air,  while 
the  carbonic  and  hydrogen  gases  are  predominant  or  in 
excess,  and  even  then  only  at  a  high  temperature.  This  state 
of  things  can  never  take  place  in  the  present  improved  appa- 
ratus ;  because,  in  the  first  place,  the  gases  which  are  first 
generated  are  very  slightly  inflammable ;  and,  in  the  next 
place,  the  oven  is  cold  at  the  commencement  of  the  operation. 
In  consequence  of  this,  an  enormous  quantity  of  gas  will 
escape,  unconsumed,  in  the  form  of  a  thick  smoke,  during  the 
first  few  hours  of  the  operation ;  and  the  gases  will  not  bum 
in  contact  with  the  air  until  they  are  more  hydrogenated,  and 
the  ovens  and  flues  become  red-hot,  which  will  not  take  place 
for  nine  or  ten  hours  after  the  oven  is  charged.  These  difficul- 
ties, it  is  stated,  are  overcome  in  the  following  manner : — In  the 
first  place,  the  coke  ovens  are  charged  at  diflFerent  periods,  so 
that  they  may  be  at  diflFerent  states  of  carbonization ;  and  se- 
condly, all  the  disengaged  gases  and  vapours  are  directed  into  a 
common  receiver,  so  that  the  carbonic  acid,  which  escapes  in 
abundance  from  the  ovens  that  are  just  ignited,  becomes 
mingled  with  streams  of  hydrogenated  gases,  more  or  less 
carbonized,  and  issuing  from  the  ovens  that  are  in  full  work. 
Then  the  carbonic  acid,  which  predominates  in  the  gases 
arising  from  the  ovens  that  are  just  commencing  operation, 
is  converted  into  carbonic  oxide,  and  the  water  into  hydrogen, 
imder  the  influence  of  the  high  temperature  of  the  receiver, 
which  is  constantly  maintained  at  a  light  red  heat.  In  order 
to  render  the  operation  complete,  and  to  eflFect  the  regular 
combustion  of  the  carbonic  oxide  gas  and  of  the  carburetted 
hydrogen,  it  will  be  necessary  to  ascertain  the  volume  of  air 
that  is  required.  The  volume  of  air  that  will  be  required 
cannot  be  determined  very  exactly,  owing  to  the  variation  of 
the  quality  of  the  coals,  and  of  the  composition  of  carbon, 
oxygen,  hydrogen,  and  foreign  matters;  it  will  therefore  be 
necessary  to  make  some  experiments  before  putting  the  appa- 
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ntos  into  full  operaiiaiL.  If  the  rcrfttme  of  lur  19  properly 
fCfokited^  the  beat  prodneed  will  be  tttffieiently  great  to 
actuate  poirerfiil  emgiiieii  widi  a  rq^alarity  equal  to  that  of 
the  beat  fitmaoea. 

The  yfmnmu  figitrea  in  Plate  VIL^  repreaent  the  improred 
i^parataa  fbr  obtaining  die  abore  reatdta* 

The  ec4e  orena  employed  are  24  in  number^  forming  two 
nU  of  12  oroia  eadi.  The  quantity  of  ateam  gcaierated  by 
neaoa  of  the  waate  heat  derived  from  tbia  apparatnm  will  be 
auiBdait  to  aetnate  two  ateam^enginea^  of  60  bor»ea^  power 
eadi^  The  iqpparatna  may  be  eompoied  of  a  greater  or  leaaor 
mmiber  of  orena^  ao  aa  to  be  able  to  drire  an  ea^nt  of 
gfeat«T  or  leaa  power*  The  coke  orena  are  arranged  in  the 
wtmmer  diewn  in  %•«  1, 2,  S,  and  4.  Fig*  1,  repreaenta  an 
eitenial  «de  deration  of  the  improred  arrangement^  in  wbieh 
24  oroia  are  employed.  Fig.  2^  ia  a  longitudinal  rertieal 
aeetioD^  diewing  the  aeetional  profile  of  the  eoke  ovmn,  and 
tibe  meana  of  iq^lying  die  waate  heat  to  generate  ateam  in 
Ibe  ateam  boileni.  Fig.  S,  in  u  tranarerte  or  eroaa  neetum ; 
tad  fig.  4,  a  horizontal  aeetion  or  plan  riew  of  the  aame^  aa 
aeen  iirom  abore* 

The  orena  are  aeen  at  a^,  a'^,  a^,  a\  ke.  They  are 
eooa^roeted^  int^naUy^  of  fire-brieka;  and  their  ibrm^  aa  »een 
60m  abore^  ia  that  of  an  cllipae^  the  kwgeat  diameter  of  whieh 
h  about  4  yarda^  and  the  ahorteat  diameter  abont  3^  yarda. 
Fig»8^  ri^reacnta  a  aeetion  of  one  of  the  orena^  tak<9i  kmgi^ 
todinally^  or  in  the  line  of  ita  greater  dimneter;  fig«  9^  ia  a 
tettion  of  the  aame^  takm  tranareraely^  or  dnrou^  the  aborter 
diameter;  and  fig.  10^  repreaenta  a  horizontal-  aeetion^  idiew' 
ing  tibe  groond  pbn  of  the  oren.  The  roof  of  the  men  in 
ardied  or  eorred^  and  the  height  of  the  perpendieular  Mdea^ 
np  to  tibe  point  when;  the  taring  of  the  roof  ecmimeneea^  ia 
about  20  inehea;  from  the  floor  or  bottom  of  the  or«i  to  the 
aipnnut^  ia  about  42  inehea.  The  flooring  of  theae  orena  ia 
eonatrueted  of  two  rowa  or  b^era  of  bridta:  the  firat  or 
upper  hftr  eoamntn  of  6reApndLn,  and  the  other  hytr  of  or- 
dinary bridw.  The  roof  ia  alao  er^natrueted  of  fire4iriekay  and 
at  the  tqipermoat  part  thereof  fire  hdea  or  orifieea  are  made^ 
of  about  12  inebea  diameter  at  the  inner  oida^  and  about  10 
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at  their  outer  ends.  The  gases  pass  through  these  holes  or 
apenings,  for  the  purpose  of  heating  a  smaU  auxiliary  boiler, 
ntuated  above  the  roof.  The  heat  is  reflected  on  to  the  upper 
surface  and  sides  of  this  small  boiler  by  means  of  an  additicmal 
arched  roof^  which  is  placed  above,  and  partially  surrounds, 
this  boQer,  leaving  a  dear  space  round  it  for  the  gases  and 
heat  to  circulate;  the  gases  then  pass  ofi^,  by  conduits  or 
ways,  into  a  longitudinal  retort  or  furnace.  These  conduits, 
which  bring  the  gases  resulting  £rom  the  carbonization  of  the 
coke  to  the  retort,  are  marked  on  the  drawing  with  the  letters 
B,  B,  B,  B :  they  are  made  of  fire-bricks ;  and  their  openingsr 
or  terminations  in  the  longitudinal  retort  are  so  arranged,  as 
not  to  be  opposite  each  other. 

Pipes  M,  M,  convey  air  (submitted  to  a  pressure  of  four 
atmospheres,  by  means  of  an  air-pump),  for  the  combustion 
of  the  carbonic  oxide  gas,  and  of  the  hydrogenated  car- 
burets. Atmospheric  air  may  also  be  supplied  £rom  the 
receivers  y,  y,  (see  fig.  11,)  through  the  small  orifices  p,p, 
to  the  chambers  z,  r,  for  the  purpose  of  burning  or  con- 
suming the  gases  in  a  perfect  and  complete  manner.  The 
communication  between  the  ovens  and  the  vent  pipes  or  flues 
is  arranged  as  follows : — ^The  longitudinal  retort  or  flue  k, 
(figs.  2,  and  4,)  receives  the  gases  generated  in  the  ovens  7,  8, 
9, 10, 11,  and  12,  by  means  of  branch  pipes  or  conduits  b,b,b,b, 
and  conveys  them,  in  a  state  of  combustion,  into  the  tubes 
D^,  in  the  large  boiler,  as  seen  in  figs.  3,  and  4.  The  gase» 
circulate  through  the  entire  length  of  these  tubes,  and  pass 
from  their  opposite  ends,  into  the  lateral  flue  d^  ;  they  then 
return  along  the  pipe  e^,  and  ultimately  escape  into  the  part 
o^,  of  the  chimney;  which  is  divided  into  four  portions, 
each  about  20  inches  square,  so  that  each  section  should  cor- 
respond to  one  of  the  side  pipes  or  flues  e^,  or  e^.  The 
chimney  is  divided  in  this  manner  only  a  short  distance  up. 
The  branch  pipes  or  conduits  b,  b,  of  the  other  six  ovens, 
convey  the  gases  from  the  ovens  into  the  flue  d',  below  the 
boiler,  as  seen  in  the  cross  section,  fig.  3 ;  and,  after  having 
passed  along  this  flue,  they  rise  up,  and  enter  the  side  flue  d^, 
and  from  thence  pass  along  the  long  flue  e^,  into  the  cook 
parknent  o*,  of  the  chimney. 
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When  the  steam-^igine  is  not  workings  and  consequently 
when  it  is  not  necessary  to  produce  steam^  instead  of  causing 
tibe  gases  to  pass  into  the  lateral  flues  d^,  vI^,  the  bottom  flue 
13^ f  and  the  tubes  d^,  they  are  conveyed  directly  into  the 
flues  E^,  and  e^^  and  from  thence  into  the  chimney,  without 
|K^g  upon  any  of  the  boil^s.  To  effect  this  object,  the 
communication  between  the  ovens  and  the  flues  d^,  jfl,  and  n^, 
and  the  tubes  d^,  must  be  cut  ofi^,  which  is  done  by  closing 
the  damper  t,  at  the  end  of  the  longitudinal  flue  k,  thereby 
preventing  the  gases  from  entering  the  tubes  d^,  and  also 
closing  the  dampers  of  the  ovens  \,  2,  z,  4,  5,  6,  to  cut  off  the 
eommunication  between  the  ovens  and  the  flues  d^,  and  n^ ; 
then,  by  opening  the  small  damper  t^,  also  situate  at  the  end 
of  the  longitudinal  flue  k,  as  seen  in  %.  4,  the  gases  of  the 
ovens  7,  8,  9,  10,  ii,  and  12,  are  carried  direct  into  the  side 
flue  E^,  and  from  thence  to  the  chimney ;  at  the  same  time 
the  damper  or  register  t^,  of  the  other  ovens  must  be 
opened,  so  as  to  allow  the  gases  to  issue  directly  into  the 
flue  E^  The  draught  of  each  oven  may  be  regulated  by  a 
damper  or  register  t^,  adapted  to  the  vent  way,  as  seen  in 
fig.  3*.  The  draught  in  all  the  ovens  may  be  stopped,  by 
closing  the  large  damper  t,  at  the  end  of  the  longitudinal 
flue  K.  This  damper  may  also  be  employed  to  regulate  the 
heating  of  the  boiler.  The  boilers  are  made  of  sheet-iron, 
of  a  cylindrical  form,  and  may  be  made  to  act  at  either  high 
or  low  pressure. 

While  the  engine  is  working  regularly,  the  level  of  the 
water  in  the  boiler  must  always  be  maintained  at  some 
height  above  the  tubes  d^.  The  space  for  steam  is  greatly 
augmented  by  the  dome  r,  placed  above,  from  whence  the 
steam  may  be  taken.  The  boiler  may  be  oleaned  by  means 
of  the  reservoir  k^^,  which  is  not  heated.  Small  auxiliary 
boilers  i,  are  placed,  as  before  mentioned,  under  the  arch  of 
the  roof  of  each  oven,  and  at  a  very  short  distance  therefrom. 
These  boilers  rest,  at  one  end,  upon  a  support  set  in  the  ma- 
sonry or  brick-work,  and  the  other  end  is  supported  upon  the 
plate  J,  (see  fig.  3) ;  they  may  be  placed  either  inside  the 
oven,  or  altogether  outside,  as  shewn  in  the  drawing.  They 
ve   furnished  with  tubes  l,   for  the    conveyance   of  the 
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steam^  and  for  supplying  them  with  water^  which  is 
effected  by  the  water  in  the  large  boiler  being  always  at  a 
higher  level :  these  tubes  are  inclined^  as  represented  in  fig. 
2,  and  are  each  of  them  furnished  with  a  stop-cock.  Of 
course^  when  it  is  not  required  to  generate  steam^  the  gases 
must  be  prevented  from  acting  upon  the  small  boilers  i^ 
which  is  done  by  simply  closing  the  vent-holes^  by  means  of 
the  damper  t^^  which  also  opens  a  direct  communication  with 
the  flue^  as  already  described^  and  is  clearly  shewn  in  fig.  S*» 

Q,  Q,  fig.  3^  are  pipes  for  supplying  the  first  two  auxiliary 
boilers  of  each  set ;  r^  r^  are  stop-cocks  for  emptying  these 
auxiliary  boilers  when  required;  f^  are  the  oven  doors^  made 
of  cast-iron,  and  furnished  at  their  inner  sides  with  fire- 
bricks ;  E,  is  a  cast-iron  foundation,  on  which  the  ovens  are 
built ;  w,  w,  is  a  receptacle  for  the  soot  from  the  chimney, 
which  is  cleansed  from  below:  the  soot  being  discharged 
through  a  door  or  opening  w^,  into  the  arched  chamber  x, 
from  whence  it  may  be  removed  when  convenient. 

Fig.  5,  represents  a  plan  view;  and  fig.  6,  a  transverse 
vertical  section  of  another  arrangement,  in  which  only  four 
coke  ovens  are  employed,  v,  is  a  chamber  into  which  the 
gases  arising  from  the  four  ovens  are  conveyed  by  pipes ;  the 
ovens  are  furnished  with  smaU  auxiliary  boilers,  whieh  are 
heated  by  the  passage  of  the  gases,  as  in  the  former  instance. 
These  gases  pass  from  the  chamber  v,  through  the  vertical 
tubes  z,  thereby  heating  the  water  in  the  main  boiler,  and 
they  ultimately  escape  into  the  chimney  oK  In  this  arrange- 
ment it  will  be  seen  that  two  small  cylindrical  boilers  are 
adapted  to  each  oven. 

Fig.  7,  represents  another  mode  of  generating  steam ;  in 
this  boiler  the  gases  do  not  pass  into  the  tubes  n},  but  between 
them,  and  after  having  heated  the  tubes,  which  are  filled  with 
water,  they  ultimately  escape  into  the  chimney  o^,  where  they 
assist  in  keeping  up  the  temperature  of  the  steam  in  the 
steam-box.  This  boiler  may  be  employed  in  place  of  the  one 
shewn  at  fig.  6,  and  even  upon  the  same  foundation,  without 
any  alteration. 

The  patentee  claims  the  peculiar  mode,  above  described,  of 
generating  steam  in  steam-boilers :  viz.,  by  connecting  a  series 
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•fiMROw  together,  and  eoofejing  the  gBses  arisbig  tlierefiponi 
mto  cat  camsMMoa  floe,  wliexe  the  UDeonsamed  carixHi,  dmen 
off  from  a  fredi  sapf{dj  of  ooal  in  ooe  or  two  ovea»,  is  bonit 
or  ffMiwiHifd  bj  the  heated  gaaes  arisng  from  the  owcdm,  in  a 
aore  adtaneed  stage  of  carbonization.  He  also  daims  the 
cmfdoyment  of  small  amibary  boikrsy  in  the  mMnntfT  and  for 
the  pmjjoscs  abore  mentiiHied^ — [ImroOed  in  the  Petty  Bag 
OgUx,  Febnuary,  1845.] 

gpcenMijmp  dmni  by  Alcsn.  xicwton  and  Son* 


To  Thoxas  Hsatox,  qf  Chcrlqf,  im  the  comnty  of  Lancaster, 
eotBery  agent,  for  Ms  invention  of  certain  improvements  in 
kgdramHc  machinery ,  which  are  also  applicable  to  raising 
other  fi^ttub.— [Sealed  15th  August,  1844.] 

This  inrention  applies  partieolarly  to  hydraoUc  machinefy, 
audi  as  pomps  or  engines,  employed  {or  raising  or  forcing 
water  from  mines,  pits,  &c. ;  but  it  is  eqnaDy  applicable,  in 
principle,  to  mannfactnring  and  domestic  purposes,  and 
wpfrially  fin*  shqw'  uses,  fire-extinguiahing  engines,  and 
similar  purposes,  where  water  or  other  fluids  are  required 
lobe  displaced. 

The  first  feature  of  novelty  consists  in  the  application  of  a 
IhAow  ram  or  plunger,  which  may  be  of  an  equal  area  with 
the  wcvking  barrel,  either  nM»e  or  less,  engaged  either  in 
coimeeti<m  with  a  common  <nr  the  improved  bucket,  hereafter 
described,  in  place  (rf  the  ordinary  pump-rod  or  connecting- 
rod.  Hus  application  of  a  hollow  ram  ix  plunger  to  punqra, 
ix  other  hydrauUc  machinery,  for  raising  and  fordng  water 
and  other  fluids,  is  for  the  purpose  of  displacing  a  consider- 
aUe  quantity  of  the  volume  of  fluid  above  the  bucket,  as  the 
bucket  descends ;  and  by  thus  removing  the  weight  of  fluid 
above  the  bucket,  greatly  economizing  the  power  required, 
and  reducing  the  strain  upon  the  working  machinery  of  the 
primary  moving  power.  It  will  also  be  evident,  that  as  the 
object  of  this  ram  is  to  displace  a  large  quantity  of  water,  a 
woodoi  ram,  (rf  a  similar  diameter,  might  be  adapted  in  lieu 
thereof. 
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Secondly, — ^these  improvements  in  hydraulic  machinery 
consist  in  the  novel  application  or  employment  of  a  doable 
set  of  valves  to  the  clacks  and  buckets  of  pumps,  for  certain 
useful  purposes,  hereafter  described.  And  thirdly, — ^the  in- 
vention consists  in  a  particular  method  of  packing  either  the 
bucket,  the  working-barrel,  or  other  parts  of  pumps,  by  the 
novel  application  of  a  material  now  well  known  as  "  JeflFery's 
marine  glue  ;^^  the  use  of  which  for  such  purposes  is  par- 
ticularly advantageous,  whether  it  be  employed  alone,  or  com- 
bined  with  filings  of  brass  or  other  metal,  layers  of  leather, 
or  other  substances*. 

In  Plate  IX.,  fig.  1,  represents  a  sectional  elevation  of 
the  working  parts  of  a  pump,  in  connection  with  pump-trees, 
above  and  below,  and  supposed  to  be  employed  for  raising 
waiter  from  a  mine,  well,  cistern,  or  other  reservoir;  fig.  2, 
is  a  similar  sectional  view,  but  exhibiting  some  modifica- 
tions in  the  internal  arrangement;  fig.  3,  is  a  transverse 
section,  taken  through  the  pump,  at  the  line  a,  b,  in  fig.  1, 
shewing  a  plan  view  of  the  top  pair  of  valves  of  the  bucket 
and  the  stuffing-box;  and  fig.  4,  is  a  similar  view,  taken 
through  the  Une  c,  d,  shewing  the  bottom  pair  of  valves  of 
the  bucket,  o,  a,  is  the  working  barrel  of  the  pump ;  b,  b, 
the  bucket ;  and  c,  c,  c,  the  pump-trees,  extending  upwards 
and  downwards  from  the  working  barrel ;  rf,  d,  is  the  hollow 
ram,  which  extends  upwards  from  the  bucket  (in  place  of  the 
ordinary  connecting-rod)  to  the  top  of  the  pump-trees ;  the 
upper  end  of  this  ram  being  closed,  a  cylindrical  air-vessel, 
occupying  a  very  considerable  portion  of  the  area  above  the 
bucket,  is  formed,  and  a  corresponding  volume  and  weight 
of  fluid  is  consequently  displaced.  It  will  be  observed,  that 
the  bucket  b,  b,  is  frimished  with  two  sets  of  valves  or  bucket- 
lids  c,  Cy  and//  so  that,  should  one  of  the  valves  be  pre- 
vented from  closing  by  a  piece  of  wood,  a  stone,  or  any  other 
substance  (which  is  very  Uable  to  be  the  case  in  working  from 
a  bad  bottom),  the  other  valve  may  close,  and  raise  the  water, 
while  the  down  stroke  of  the  bucket  will  be  sure  to  clear  away 
the  impediment.  The  clack-piece  g^  g,  is  also  frimished  with 
two  sets  of  valves  or  Uds  A,  A,  and  i,  e,  for  the  same  purpose ; 

•  For  description  of  this  invention,  see  Vol.  XXL,  C.S.,  p.  371. 
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wUdi  daek  and  boclet-lids  may  eithor  be  hmig  upon  lunges^ 
as  diewn  in  the  drawings  or  be  made  to  riae  and  fall  teparatdiy 
upon  qmidka  in  alidea.  It  will  be  obienred^  that  doora  or 
pbtea  are  provided^  for  the  purpose  of  readily  obtaining  aeoeaa 
to  both  the  buckets  and  the  ckcks;  thns  admitting  of  th» 
being  deaned  or  pot  in  order,  as  occasion  may  reqpure.  k,  k, 
are  the  bocket-doors,  and  I,  I,  the  ckck-doors^ 

The  peculiar  method  of  packing  hydraulic  machinoy  is 
lepresented  in  two  separate  modifications,  at  figs.  1,  and  2; 
thai  in  the  former  being  enclosed  by  a  glandular  ring^  in  the 
eooemtrie  groore  m,  m,  m,  (the  pump-barrel  thus  completdy 
aunounding  the  bucket,  which,  in  this  case,  is  lengthened,  to 
aDow  of  audi  mode  of  packing) ;  and  that  in  fig«  2,  being 
diewn  in  a  revene  position,  or  placed  in  the  groore  n,  n, 
turned  in  the  bucket,  and  thus  farming  the  packing  betwe« 
it  and  the  working  barreL  In  both  instances  the  spaeea 
between  the  groorea  m,  and  n,  are  to  be  tightly  packed, 
either  in  the  common  way  or  with  ^^  Jeflkry^s  marine  ^tae/^ 
Thia  eompontion,  the  pateaitee  statea,  will  be  found  most 
eSeieat  tor  such  purposes;  it  connsts  of  caoutdiouc  dia« 
ai^ed  in  conjunction  with  shellac,  and  is  highly  eksdc,  and 
quite  impervious  to  the  passage  of  water. — [InroUed  in  the 
Petty  Bag  Office,  February,  1845.] 

SfeoicatioD  dnnm  bj  yUwsn,  Newton  aod  Son. 


To  FmAXCoia  SrAirisjLAa  D£  Sussex,  qfBethnal^een,  in  the 
camUy  cfMiddlesex,  ehenmt,  and  AixxAKDEn  Bobeetsom 
Aeeott,  qfTorrinfftan'Square,  in  the  same  county,  chemist, 
far  impravementM  in  the  recovery  cfmanganeee,  need  in 
maJang  bleaching  powder. — [Sealed  29th  August,  1844.] 

TsEaE  improirements  eoamt  in  produdng  peroxide  of  maU' 
ganewt,  more  or  leas  pure,  from  salts  and  othor  combinationa 
of  diat  metal  which  contain  it  in  a  lowor  state  of  oxidation. 

By  diia  inroition,  the  residuum  that  is  left  alter  the  dia« 
cogagemoit  of  chlorine  or  oxygen  from  manganese,  and  wUdi 
is  a  product  of  little  or  no  Tsdue,  can  be  eonrcrted  into  a  sub- 
stance  of  great  ralue,  liz.,  that  of  aaperoude  ol  manganese, 
wkidi  is  peeuliariy  fitted,  by  the  large  proportion  of  oi^gen  it 
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contains^  to  serve  the  purpose  of  affording  either  chlorine  or 
oxygen  gas  again^  according  to  the  process  it  is  subsequently 
subjected  to.  The  said  residuary  matters^  after  the  extrication 
of  the  chlorine,  in  the  manufacture  of  chloride  of  lime,  or 
bleaching  powder,  and  of  chlorate  or  hyperoxymuriate  of 
potash,  consist  principally  of  chloride  and  sulphate  of  man- 
ganese ;  but,  as  these  residuums  may  and  have  been  occa- 
sionally converted,  more  or  less,  into  sulphuret  of  manganese, 
when  they  are  used  to  purify  coal  gas  from  its  sulphur  or 
sulphuretted  hydrogen,  the  patentees  include,  not  only  the 
above  sulphate  and  chloride,  but  also  the  sulphuret  of  man- 
ganese, among  the  waste  or  refuse  products,  which  they 
convert  into  a  valuable  peroxide  of  that  metal.  This  inven- 
tion is  also  applicable  for  converting  all  oxides,  carbonates, 
and  other  combinations  of  manganese,  whether  native  or  fac- 
titious, which  contain  the  metal  in  an  inferior  state  of  oxida- 
tion, into  a  superoxide  of  manganese,  adapted  to  produce 
chlorine  by  the  agency  of  hydrochloric  acid,  and  oxygen  by 
the  agency  either  of  heat  alone^  or  of  heat  along  with  sul- 
phuric acid. 

The  manner  of  carrying  this  invention  into  execution  is  as 
follows : — ^The  conversion  of  manganese,  whether  combined  or 
imcombined,  from  a  lower  state  of  oxidation  into  the  higher 
state  of  superoxide;  is  effected  by  two  distinct  operations. 
First,  it  is  well  known  that  when  peroxide  of  manganese, 
(called,  in  its  purest  native  state,  pyrolusite,  and  also  grey 
manganese  ore,)  is  digested  with  hydrochloric  or  muriatic 
acid,  the  oxygen  of  the  metal  combines  with  the  hydrogen  of 
the  acid  to  form  water,  and  leaves  the  chlorine  of  the  acid 
free,  while  the  manganese,  thus  partially  stripped  of  its  oxygen, 
combines  with  the  rest  of  the  hydrochloric  acid  to  form  a 
muriate  of  manganese:  likewise,  when  more  or  less  dilute 
sulphuric  acid,  common  salt  (chloride  of  sodium),  and  peroxide 
of  manganese,  are  so  mixed  and  treated  as  to  be  made  to  re-act 
on  one  another,  the  hydrochloric  acid  which  is  disengaged,  is 
converted  by  the  oxygen  of  the  manganese  into  water  and 
chlorine;  while  both  the  soda,  produced  from  the  common 
salt,  and  the  partially  deoxidized  manganese,  combine  with 
the  sulphuric  acid  into  sulphate  of  soda  and  sulphate  of  man-^ 
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ganese.  The  chloride^  sulphate^  sulplmret^  or  carbonate^  is 
converted  into  a  sesquioxide  or  deutoxide  of  manganese^  by 
one  or  other  of  the  three  following  processes : — First,  the 
dried  chloride  of  manganese  is  subjected  to  a  strong  heat,  pro- 
duced either  by  the  imited  action  of  burning  fuel,  and  a  jet  or 
jets  of  an  oxyhydrogen  blowpipe,  or  of  a  stream  of  atmos- 
pheric air  thrown  upon  the  burning  fuel  by  a  fan  or  other 
suitable  impulsive  power,  thus  forming  a  kind  of  blowpipe  or 
blast-furnace,  in  which  the  chemical  decomposition  and  re- 
action are  rendered  quicker  and  more  complete.  The  furnace 
is  constructed  like  an  ordinary  reverberatory  furnace,  with  the 
addition  of  a  box  or  chest  of  iron,  open  at  top,  set  in  the  fire- 
place, close  to  the  bridge ;  this  box  is  filled  with  iron  tur- 
nings, borings,  or  other  smaU  fragments  of  iron,  upon  which, 
in  their  strongly  ignited  state,  water  is  allowed  to  trickle  or 
drop  down  slowly  from  a  pipe,  so  as  to  be  decomposed,  and  to 
disengage  a  stream  of  hydrogen,  which  is  impelled  over  the 
bridge  of  the  furnace  upon  the  hearth  by  means  of  a  fan  or 
other  blowing  machine,  acting  at  the  entrance  or  door  of  the 
fire-place.  The  manner  in  which  the  furnace  is  regulated  is 
as  follows : — ^The  fuel,  either  common  coals,  coke,  anthracite,, 
wood,  turf,  &c.,  is  first  lighted  upon  the  grate,  and  being  sub- 
jected to  the  blast  of  air,  soon  creates  such  a  temperature  as 
to  raise  the  box  of  iron  turnings  to  a  red-white  heat,  in  which 
state  the  water  being  allowed  to  trickle  down  into  the  box,  is 
decomposed,  with  the  copious  disengagement  of  hydrogen  gas. 
The  chloride  of  manganese  may  be  exposed  on  the  hearth  of 
the  reverberatory  furnace,  either  in  a  more  or  less  concentrated 
liquid  state,  or  in  a  dry  state,  to  the  action  of  the  intensely 
powerful  flame,  generated  as  above  described,  and  becomes 
thereby  decomposed  by  the  hydrogen,  with  the  disengagement 
of  its  chlorine  in  the  state  of  hydrochloric  acid  or  muriatic 
acid  gas,  while  the  remaining  protoxide  of  manganese  becomes 
at  the  same  time  oxidized  into  the  deutoxide.  The  hydro- 
chloric acid  gas  disengaged  is  condensed  by  means  of  vaults 
or  large  chimneys,  containing  wet  coke  or  flint  nodules,  in  the 
way  often  practised  in  soda  manufactories.  Instead  of  the 
above  described  hydrogen  flame,  a  simple  reverberatory  fur- 
nace, fed  with  ordinary  fuel,  either  with  or  without  blast,  is 
sometimes  employed. 
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In  the  second  process^  the  chloride  of  manganese^  instead  of 
being  acted  on  by  the  flame  of  combustible  matter  on  the 
hearth  of  a  fdmace^  is  subjected,  in  fire-clay  retorts,  to  an  in- 
tense heat,  by  which  the  chlorine  is  expelled,  partly  in  the 
4state  of  hydrochloric  acid,  and  partly  of  chlorine;  and  the 
manganese  left  in  the  retorts  may  be  afterwards  peroxidized 
by  a  process  to  be  presently  described. 

In  the  third  process,  chloride  of  manganese  and  carbonate 
of  lime,  or  quicklime,  are  mixed  together  in  the  proper  equi- 
valent proportions  for  mutual  decomposition,  and  then  sub- 
jected to  the  strong  heat  of  the  above-described  compound 
hydrogen  flame;  by  this  means  a  mixture  of  chloride  of  cal- 
cium (muriate  of  lime)  and  oxide  of  manganese  is  obtained : 
the  latter  is  peroxidized  by  a  process  about  to  be  described. 
Magnesia,  or  magnesian  limestone,  may  be  snbstituted  for 
lime,  or  its  carbonate,  in  this  process.  When  the  carbonate 
of  lime  is  used  with  rather  too  low  a  heat  in  the  furnace, 
carbonate  of  manganese  may  be  formed.  In  all  cases  the 
resulting  mixture  of  chloride  of  calcium  or  magnesium,  and 
oxide  of  manganese,  is  to  be  treated  with  water,  so  as  to  dis- 
solve out  the  said  chlorides,  and  leave  the  oxide  of  manganese. 

The  following  is  the  mode  of  decomposing  sulphate  of 
manganese,  however  formed,  so  as  to  obtain  firom  it  an  oxide 
of  manganese,  to  be  peroxidized  by  an  after  process : — The 
sulphate  of  manganese  is  mixed  with  saw-dust,  ground  coke 
or  charcoal,  or  any  like  combustible  matter,  only  in  such 
proportion  as  to  be  capable  of  decomposing  the  sulphuric 
acid  present,  when  the  mixture  is  subjected  to  a  strong  cal- 
cining heat,  in  retorts  of  iron,  or  fire-clay;  whereby  a  sul- 
phuret  of  manganese  is  obtained,  mixed  with  more  or  less 
oxide  of  manganese.  This  operation  is  finished  by  intro- 
ducing into  the  said  residuary  mixture  fragments  of  coke, 
charcoal,  or  coal,  and  continuing  the  application  of  heat  for 
some  time,  while  the  mouth  of  the  retort  is  left  open ;  where- 
by the  manganese  is  desulphurated  in  a  greater  or  less  de- 
gree, and  its  sulphuret  is  converted  into  an  oxide.  In  case 
any  salt,  or  other  compound  of  soda,  should  have  been  mixed 
inrith  the  sulphate  of  manganese,  the  soda  compound  is  to  be 
separated  from  the  manganese,  by  means  of  water,  after  the 
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above-described  calcination  in  tbe  retorts.  The  sulpburet  of 
manganese  sometimes  produced  in  coal  gas  works^  as  a  re- 
siduum of  the  purification  of  the  gas^  may  be  desulphurated 
in  retorts^  as  above  described^  or  by  exposing  it^  mixed  with 
pieces  of  coke^  charcoal^  coal^  or  wood^  on  the  hearth  of  the 
above-described  reverberatory  hydrogen  fiimace.  The  coke> 
&c.^  should  be  used  in  distinct  pieces^  and  not  in  powder^  where- 
by it  may  be  readily  separated  troxn.  the  oxide  of  manganese 
afterwards^  either  by  a  sieve  or  other  suitable  means. 

The  second  operation^  or  series  of  operations^  for  converting 
the  deutoxide  of  manganese^  produced  in  the  before-described 
processes^  as  also  all  lower  oxides  and  the  carbonated  oxide  of 
manganese^  whether  natural  or  factitious^  into  a  superoxide^ 
fit  for  affording  chlorine  by  the  action  of  hydrochloric  acid^ 
and  oxygen  by  heat^  is  carried  on  in  one  or  other  of  the  three 
following  ways : — ^First^  the  said  oxides  or  carbonates  are  con- 
verted from  their  lower  to  the  much  higher  state  of  oxidation 
of  an  acid  of  manganese^  by  subjecting  a  mixture  of  them  with 
alkaline  matters^  such  as  potash  or  soda^  either  caustic  or 
carbonated,  on  the  hearth  of  a  reverberatory  furnace^  to  the 
joint  agency  of  heat  and  atmospherical  oxygen^  which  may  or 
may  not  be  impelled  and  diffused  by  mechanical  means: 
about  one  part  of  the  oxide  or  carbonate  of  manganese^  mixed 
with  about  three  parts  of  alkaline  matter^  forms  a  suitable 
proportion  for  the  production  of  an  acid  of  manganese.     The 
said  mixture  fuses^  with  the  production  of  a  manganate  or 
permanganate  of  potash  or  soda^  according  as  one  or  other 
alkali  has  been  used  in  the  mixture.     The  fused  mass  is  run 
or  ladled  out  of  the  furnace,  and,  when  cooled,  is  dissolved  in 
hot  water.       This  solution,  of  what  is   sometimes  called 
chameleon  mineral,  on  being  exposed  ireely  to  the  air,  becomes 
decomposed,  by  the  absorption  of  carbonic  acid  gas,  into  per- 
oxide of  manganese,  which  precipitates  in  a  black  powder, 
and  carbonated  alkali,  which  remains  in  solution.     Where 
carbonic  acid  gas  can  be  conveniently  procured  at  a  very 
cheap  rate,  the  above-described  decomposition  of  the  chame- 
leon mineral  may  be  promoted  by  a  due  application  of  the 
said  acid  gas.     Or,  otherwise,  the  alkaline  bicarbonates  ob»» 
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tamed  from  a  prieceding  decomposition  of  chameleon  mineral^ 
may  be  employed .  for  decomposing  a  &esh-made  solution  of 
the  said  chameleon,  whereby  a  precipitate  of  peroxide  of  man- 
ganese is  immediately  obtained.  The  supernatant  alkaline 
liquor  is  in  all  cases  decanted  or  run  off,  and  preserved  for 
subsequent  use.  The  patentees  also  decompose  chameleon 
mineral,  with  the  production  of  peroxide  of  manganese,  by 
the  action  of  various  organic  products,  such  as  starchy  or 
gummy  matters ;  but  they  greatly  prefer  to  effect  the  desired 
production  of  peroxide  of  manganese  by  carbonic  acid  gas,  or 
an  alkaline  bicarbonate. 

The  second  method  of  producing  peroxide  of  manganese 
from  its  lower  oxide  or  carbonate,  consists  in  subjecting  a 
mixture  of  about  one  equivalent  chemical  proportion  of  either 
of  these,  and  about  one  equivalent  of  lime,  to  the  chlorine 
expelled  by  heat  from  chloride  of  manganese  contained  in  the 
retort,  as  before  described.  Or,  by  treating  one  equivalent 
proportion  of  that  lower  oxide  of  manganese,  called  by 
chemists  sesquioxide  or  deutoxide,  with  one  half  of  an  equi* 
valent  proportion  of  aqueous  or  liquid  hydrochloric  acid,  there 
is  obtained,  simultaneously,  one  half  of  an  equivalent  propor- 
tion of  protochloride  of  manganese,  in  solution,  and  one  half 
an  equivalent  of  peroxide,  in  the  state  of  a  black  powder.  A 
like  reaction,  with  the  production  of  a  solution  of  protochlo- 
ride of  manganese,  and  black  peroxide,  may  be  effected, 
by  treating  the  said  sesquioxide  with  aqueous  hydrochloric 
acid,  in  one  vessel,  and  transmitting  therefrom  the  chlorine 
disengaged  into  another  vessel,  containing  a  like  sesquioxide 
in  a  moist  state. 

The  third  method  of  converting  the  lower  oxide  or  carbo- 
nate into  peroxide  of  manganese,  consists  in  directing  over 
the  surface  of  either  of  these,  in  a  moist  state,  the  deutoxide 
of  azote,  frequently  called  nitrous  gas,  which  is  obtained  as  a 
waste  product  in  certain  chemical  operations,  as  in  the  manu- 
facture of  oxalic  acid,  or  nitrate  of  lead,  or  of  copper,  &c.;  in 
this  case  the  nitrous  gas  becomes  reduced  to  a  lower  state  of 
oxidation,  and,  by  imparting  oxygen  to  the  lower  oxide  of 
manganese,  converts  it  into  peroxide. 
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~  Th6  patentees  daim  the  production  of  peroxide  of'  manga- 
nese from  the  lower  oxides  of.  that  metal^  by  the  several 
methods  hereinbefore  described. — [InroUed  in  the  Inrolment 
Office,  Februanf,  1845.] 


TbWiLLOUGHBY  ThkobaldMonzani^  of  Wellington-terrace, 
Bamsgate,  Gent.,  for  certain  improvements  in  the  con- 
struction  of  boats  for  the  preservation  of  life  and  property, 
and  in  apparatus  applicable  thereto. — [Sealed  3rd  July^ 
1844.] 

These  improvements  in  the  construction  of  boats,  for  the 
preservation  of  life  and  property^  and  in  apparatus  appUcable 
thereto,  consist,  firstly, — in  a  peculiar  method  of  forming, 
connecting,  and  fitting  together  certain  parts,  so  as  to  pro- 
duce a  skeleton  boat,  by  the  combination  of  a  bottom,  or 
platform,  with  frames  and  supports  (to  which  flexible  air- 
chambers  may  be  attached);  the  outer  part  or  hull  of  the  boat 
being  produced  by  a  casing  of  canvass,  or  other  suitable  ma- 
terial, rendered  as  nearly  waterproof  as  practicable :  which 
boat,  so  constructed,  will  be  capable  of  collapsing,  for  the 
purpose  of  stowage,  in  a  comparatively  small  space,  and  of 
being  readily  opened  out  and  prepared  for  use.  Secondly, — 
in  a  novel  construction  of  rudder,  the  outer  part  of  which  is 
enabled  to  rise  and  fall  upon  joints,  or  in  grooves,  in  order 
to  prevent  the  derangement  or  fracture  of  the  rudder,  in  the 
event  of  its  striking  upon  a  rock,  or  coming  in  contact  with 
the  ground. 

In  Plate  IX.,  fig.  1,  represents  a  horizontal  view  of  the 
skeleton  boat ;  fig.  2,  a  longitudinal  section  of  the  same ; 
and  fig.  3,  a  transverse  section,  a,  a,  a,  is  the  horizontal 
platform,  made  of  wood,  or  of  other  suitable  material.  The 
platform  is  constructed  of  a  double  or  treble  series  of  wooden 
planking,  of  oak  or  ash,  so  connected  that  the  grain  or  fibres 
of  the  upper,  lower,  and  central  boards  (if  there  be  three 
courses),  shall  cross  each  other ;  the  whole  being  braced  by 
bars  of  iron,  or  other  secure  mode  of  fastening.  This  plat- 
form must  be  made  firm,  as  it  has  not  only  to  sustain  the 
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burden  to  be  carried  in  the  boat,  but  also  to  support  and 
hold  securely  the  framing  of  which  the  boat  is  constructed. 
The  gunwale  of  the  boat  is  formed  by  a  strong  rail  b,  b,  b,  of 
wood,  or  of  some  other  suitable  material,  which  is  to  eictend 
entirely  round  the  upper  edge  of  the  boat,  in  one  connected 
piece  or  frame,  and  which  is  braced  firmly  by  transverse 
thwart-rails  or  bars  c,  c.  A  similar  rail  or  frame  d,  d,  d^  of 
rather  smaller  compass  than  the  former,  and  braced  together, 
in  like  manner,  by  transverse  rails  e,  e,  is  intended  to  extend 
round  the  boat  at  about  midway  between  the  bottom  or  plat- 
form and  the  top  rail  or  gunwale,  as  shewn  in  figs.  2,  and  3. 
These  two  rails  or  frames  6,  and  d,  are  connected  to  the  plat- 
form a,  by  strong  flexible  straps,  made  of  broad  flat  ropes,  or 
other  suitable  materials :  or  chains  would  answer  the  purpose. 
The  straps^^^  connect  the  upper  rail  i,  with  the  platform 
a ;  the  straps  ff,  ff,  ff,  connect  the  lower  rail  d,  with  the  plat- 
form a;  and  the  straps  A,  A,  h,  connect  the  upper  and  lower 
rails  together.  When  the  two  rails  b,  and  d,  are  lifted  up 
from  the  platform  a,  as  high  as  the  lengths  of  the  straps  will 
allow,  the  levers  or  stauncheons  i,  i,  i,  are  to  be  raised  upon 
their  hmge.jomt8,  and  brought  under  the  respective  thwarts 
of  the  rails,  for  the  purpose  of  supporting  them,  and  keeping 
the  skeleton  frame-work  distended ;  and  also  the  ends  of  the 
firame-work  may  be  made  more  firm  by  means  of  struts  *,  *. 
The  outer  coating  or  canvass,  which  is  to  cover  the  skeleton, 
must  be  very  securely  fastened  round  or  under  the  edge  of 
the  platform,  and  also  round  the  edge  of  the  gunwale-frame ; 
so  that,  when  the  frame-work  is  expanded,  the  covering  may 
resemble  the  hull  of  a  boat,  and  be  proof  against  the  ad- 
mission of  water  to  the  interior. 

Fig.  4,  is  a  side  view  of  the  improved  boat  in  its  distended 
form ;  and  fig.  5,  is  an  end  view  of  the  same,  as  described 
above,  and  ready  for  use,  having  longitudinal  air-vessels  or 
air-bags  o,  attached  to  its  sides.  When  the  boat  is  out  of 
use,  and  required  to  be  stowed  away,  the  air-vessels  being 
removed,  the  struts  k,  must  be  displaced,  and  all  the 
stauncheons  or  levers  i,  i,  i,  let  down ;  when  the  flexible  straps 
fy  ff,  and  h,  will  allow  the  frames  b,  and  d,  with  the  canvass 
ooveringy,  j,  to  collapse  and  fall  together  upon  the  platform 
a,  into  the  compact  state  she^pi  in  the  edge  view,  at  fig.  6. 
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Ifi  eoiwtrtiettDg  the  moreabk  framai^  and  iliirir  ibwari*, 
which  are  to  form  the  skeleton  of  the  boai^  the  pat<mtee  (kie» 
not  ermfitie  himself  to  making  th«;m  of  wood,  m  iron  rodn 
might  be  eombined  and  bent  round  to  the  required  figure ; 
or  whak;bone,  and  womt  other  materiaU,  might  be  found  to 
anawer  the  |mrpo»e;  but  it  mnat  be  made  into  a  ^rm  ittruC' 
tare,  and  if  uli^^tly  ehurtie,  will  betft  reniiKt  any  shocki  to 
which  die  boat  may  be  subjected.  The  outer  coating  may 
be  of  any  strong  flexible  mslerial^  stout  canvass  or  sail  cloth 
for  instance^  well  paid  with  ml  and  other  waterproof  matters^ 
as  solutions  of  India-rubber;  (ft  of  the  material  called  MaC' 
intosh  doth^  or  of  some  kinds  ot  leather,  painted  or  ramished 
to  resist  water.  The  stauncheons  i,  i,  i,  are  made  of  iron 
rods,  bent  into  semicircular  or  segmental  shapes  $  their  ends 
beingtumed  at  right  angles,  to  ((frm  axles  or  pirots,  which 
woi4(  in  staples,  fixed  in  the  floor  or  platform,  and  so  con* 
stitnte  hinge-joints*  These  stauncheons,  when  the  boat  is 
required  to  Ije  used,  are  readily  raised  and  brought  up  under 
the  thwart'pieces  of  the  framing,  where,  coming  against 
slops,  with  springs  or  bolts,  tliey  bmn  sufficient  supports  to 
keep  the  m/;veable  frame-work,  or  skekrton  of  the  boat,  dis- 
tended  and  timu  The  struts  k,  k,  liave  each  a  shoulder,  or 
Mk,  at  the  upper  end,  i4$  bear  against  the  under  edge  of  the 
top  frame,  and  are  wedge-formed  at  bottom,  to  flt  sideways 
mto  a  dv>ek  or  block,  flxed  on  the  floor  or  platfonn.  If  it 
should  be  required  to  criver  a  portion  at  each  end  of  the  boat, 
so  as  to  form  a  sr;rt  of  folse  deck,  or  secure  pbu^  for  luggage, 
the  struts  may  then  be  r^tberwise  fitted,  at  the  discretion  of 
the  boat-builder.  Chocks  are  to  be  affixed  to  the  upper 
frame  b,  in  such  places  as  may  be  required  to  insert  pegs  ^ 
forked  r(mmfi;'pmn  L  On  the  sid(^  of  the  boat  at  the  bottom, 
that  is,  U)  the  edge  (ft  ttic  platform,  are  Uf  l>e  attacbr*^  ntnmf^ 
cords,  chains,  (rr  fl^rxible  straps  m,  which  are  (missed  through 
staples  n,  fixed  in  the  outer  f^arts  of  the  frames  b,  and  rings 
or  links  jE»,  sewn  or  otherwise  very  securely  attached  to  the 
canvass  ctjvtnn^j,  for  the  purpose  of  attaching  air-ves<(els  or 
bags  0,  to  prevtmt  the  lioat  from  sinking,  should  it  liecome 
filled  with  water.  Air-bags  being  c^^mimonly  attached  to  life^ 
boats,  or  lifi>rafts,  are  not  considered  as  part  of  the  invention, 
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but  they  are  used  as  necessary  appendages  under  some  cir- 
cumstances. The  construction  of  air-vessels  preferred,  are 
those  made  of  prepared  canvass,  or  other  material  similar  to 
the  casing  of  the  boat,  and  of  cylindrical  forms,  with  wooden 
disc-shaped  partitions,  having  small  apertures  for  the  passage 
of  the  air  lr(Kn  one  compartment  to  the  other,  and  with  a 
stop-cock  or  plug  at  one  end,  as  shewn  attached  to  the  boat 
in  figs.  4,  and  5.  These  cylindrical  bags,  when  opened  out 
or  distended,  fill  themselves  with  air  through  the  open  stop- 
cocks or  plug-holes,  which  being  then  closed,  confine  the  air 
within.  These  canvass  bags,  when  so  filled  with  air,  are  to 
be  attached  to  the  sides  of  the  boat  by  means  of  the  outer 
straps  m,  drawn  tight,  and  made  fast  to  the  top  rails ;  and 
the  ends  of  the  bags  are  connected  together  by  ropes  or  small 
chains,  secured  to  the  upper  rail  near  the  head  and  stem. 

The  second  part  of  the  invention,  viz.,  an  improved  con- 
struction of  rudder,  is  represented  in  the  accompanying  draw- 
ing, at  figs.  7,  and  8.  a,  a,  is  the  stem-post  of  a  vessel ;  b, 
the  mdder,  swinging  by  its  pintles  and  gudgeons,  or  by  any 
other  convenient  or  ordinary  means.  This  rudder  has  the 
part  df  made  moveable,  and  capable  of  rising  and  falling 
upon  lever-arms  or  joint-straps  e,  c.  The  weight  of  the  part 
dy  will  be  sufficient  to  keep  it  down,  as  in  fig.  7 ;  but  should 
the  stem  of  the  vessel  strike  upon  a  rock,  or  take  ground, 
the  part  d,  will  rise  upon  its  lever-joints,  as  shewn  in  fig.  8. 

The  patentee  claims.  Firstly, — the  peculiar  mode  of  con- 
structing a  skeleton  boat,  as  described  above ;  and  Secondly, — 
enabling  the  hinder  portion  of  a  rudder  to  rise  and  fall,  in 
the  way  described,  for  the  purpose  above  set  forth. — \Inrolled 
in  the  Petty  Bag  Office,  January ,  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


7b  Alfred  Simpson,  of  Famhamr-place,  Gravel-lane,  South- 
wark,  hat  manufacturer,  for  improvements  in  the  mMnu- 
facture  of  hats. — [Sealed  12th  September,  1844.] 

These  improvements  consist  in  the  application  of  certain 
stiffening  compositions  to  the  bodies  of  silk  and  velvet  hats, 
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made  either  of  '^  stuff/'  wool,  or  other  felted  material^  or  of 
a  light  woven  fabric^ — ^in  the  use  of  metal  blocks^  and  certain 
other  metal  articles^  which  are  rendered  necessary  by  the 
great  heat  required  when  these  compositions  are  employed^ — 
and  in  using  what  is  called^  in  the  straw-making  trade, 
^  tissue  straw/'  for  making  the  tips  or  tops  of  hats. 

The  compositions  are  two  in  number : — the  first  is  made 
by  boiling  together  slowly,  for  about  six  hours,  40  gallons  of 
linseed  oil,  29  lbs.  of  crude  litharge,  27  lbs.  of  powdered 
Turkey  umber,  19  lbs.  of  white  lead,  and  5  lbs.  of  china  clay, 
sifted  ¥ery  fine ;  the  mixture,  when  cold,  being  thinned,  if 
necessary,  with  turpentine.  The  second  composition,  which 
is  for  the  finer  sorts  of  silk  and  velvet  hats,  is  made  by  adding 
6  quarts  of  the  first  composition,  in  a  boiling  state,  to  8  oz. 
of  gum  copal  (any  other  gum,  gum-resin,  or  resin  that  will 
mix  with  oil,  will  do  as  well),  which  have  been  previously 
melted  in  an  iron  pot ;  they  are  well  stirred  together,  and 
the  mixture  is  thinned,  if  required,  with  turpentine.  Both 
compositions  are  used  about  the  thickness  of  cream. 

The  mode  of  carrying  out  this  invention,  as  regards  wool 
or  stuff  hat-bodies,  is  as  follows; — ^The  hat-body  is  first  blocked 
on  a  block  of  sheet-iron ;  after  which,  it  is  dipped  in  water, 
and  drained  for  about  a  minute ;  it  is  then  coated  with  one 
of  the  above  compositions,  by  means  of  a  common  paint-brush. 
In  Plate  IX.,  fig.  1,  represents  an  iron  band,  to  be  fastened, 
by  means  of  a  thumb-screw  b,  around  that  part  of  the  body 
where  the  hat-band  is  worn,  to  keep  it  in  shape  whilst  drying ; 
the  body  (having  the  sheet-iron  block  still  within  it,  as 
shewn  by  the  dotted  lines  c,  c,  in  fig.  1,)  is  placed  on  a 
curved  sheet-iron  plate  d^  represented  in  plan  view  at  fig.  2, 
and  that  part  which  is  to  form  the  brim  is  spread  out  upon 
the  plate :  the  brim,  however,  is  not  to  be  coated  with  either 
of  the  compositions,  but  stiffened,  and  finished  in  the  usual 
manner.  The  body  is  now  subjected  to  a  heat  of  not  less 
than  175^  Fahr.,  for  six  hours,  in  the  drying  stove;  after 
which,  it  is  taken  off  the  sheet-iron  block,  by  the  aid  of  the 
iron  tool  e,  fig.  3,  placed  on  a  wooden  block,  rubbed  with 
pumice  stone,  to  make  it  smooth,  and  pasted  over  with  com- 
mxm  hatters'  paste,  made  of  flour,  resin,  bees'  wax,  and  wat^ 
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it  is  then  VBrnished  with  common  hatters'  varnish^  and  the 
silk  or  velvet  is  appUed^  and  the  hat  finished  in  the  ordinary 
manner. 

In  mannfactnring  hats,  which  are  wider  at  the  top  than  at 
that  part  where  the  hat-band  is  placed,  the  block  is  made  by- 
bending  a  piece  of  sheet-iron  into  the  prop^  shape,  as  shewn 
in  the  perspective  view,  fig.  4;  forming  a  fiap  or  ear  ^  npon 
one  of  the  edges,  with  two  slots  in  it,  to  receive  two  screw- 
pins,  situated  near  the  other  edge.  Upon  each  screw-pin  a 
nnt  is  placed,  and,  by  screwing  these  tight,  the  block  is  kept 
to  the  required  size ;  but  when  it  is  required  to  be  withdrawn 
from  the  hat-body,  the  nuts  are  unscrewed,  and  the  block  is 
squeezed  or  pressed,  so  as  to  lessen  its  diametar,  and  thus 
admit  of  its  being  withdrawn. 

When  the  hat-bodies  are  made  of  woven  matmals,  com- 
monly called  gossamer,  the  following  is  the  mode  of  opera- 
tion : — ^The  woven  material,  of  which  the  side  of  the  body  is 
to  be  made,  is  dipped  into  water,  and  brushed  over  cm  both 
sides,  in  its  wet  state,  with  one  of  the  compositions  before 
described  (but  neither  the  top  of  the  hat  nor  the  brim  are 
coated  with  the  composition) ;  the  metal  block  is  then  pre- 
pared for  it,  by  being  rubbed  over  with  sweet  oil,  in  order 
that  there  may  not  be  any  adhesion ;  and,  to  prevent  the  oil 
from  damaging  the  woven  material,  the  block  is  wrapped 
round  with  thin  paper,  or  thin  silk.  The  side  of  the  body  is 
then  framed  upon  the  block,  and  exposed  to  a  heat  of  175^ 
Fahr.,  in  the  drying  stove,  for  three  hours ;  (in  making  this 
kind  of  hat,  the  iron  band  and  curved  sheet-iron  plate  are 
not  used,  because  the  brim  is  added  afterwards,  in  the 
ordinary  way) ;  at  the  expiration  of  this  time,  it  is  removed 
from  the  stove,  and  taken  off  the  block,  while  warm,  by 
itneans  of  the  iron  tool ;  if  paper  has  been  used  to  wrap  round 
the  block,  it  will  come  off  adhering  to  the  side  of  the  body, 
and  remain  attached  to  it,  and  must  be  treated  with  Fuller^s- 
earth,  or  other  detergent  material,  to  remove  the  grease; 
but  if  silk  has  been  used,  its  texture  is  sufBciently  strong  to 
admit  of  being  stripped  off  while  warm.  The  side  of  the 
body  is  now  blocked  on  a  wooden  block,  the  tip  or  top 
fksteued  on,  the  brim  added,  and  the  hat  finished  in  the 
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usual  maimer ;  except  that  sometimes  the  patentee  makes  the 
tip  or  top  of  the  material  known  in  the  straw-making  trade 
as  tissue  straw. 

The  patentee  claims^  as  his  invention.  Firstly, — ^the  appli- 
cation of  the  compositions  for  stiffening  hat-bodies,  herein- 
before described,  in  the  manufacture  of  silk  and  velvet  hats, 
whether  the  said  bodies  be  made  of  what  is  called  stuff,  or 
wool,  or  other  felted  material ;  and  also  the  application  of 
such  compositions  to  the  sides  of  gossamer  bat-bodies,  made 
of  any  suitable  light  woven  fabric.  Secondly, — the  use  of  a 
sheet-iron  or  metal  block,  a  sheet-iron  or  metal  curved  plate, 
an  iron  or  metal  band,  and  an  iron  tool,  as  hereinbefore 
described ;  all  of  which  are  rendered  necessary  in  the  manu* 
facture  of  such  of  the  hats  as  are  not  called  gossamer  hats ; 
and  the  first  and  last  of  which  are  rendered  necessary  in  the 
manufacture  of  those  called  gossamer  hats,  by  the  high  degree 
of  heat  used  when  the  said  compositions  are  applied.  Thirdly, 
— the  use  of  "  tissue  straw  ^'  in  the  manufacture  of  tips  or 
tops  of  hats. — [Inr oiled  in  the  Inrolment  Office,  March, 
1845.] 


To  Joseph  Martin  Kbonheim,  of  Castle-street,  Holbom, 
in  the  city  of  London,  engraver,  for  an  invention  of  im- 
provements in  stereotyping, — being  a  communication. — 
[Sealed  29th  July,  1844.] 

Th^se  improvements  are  designed  to  facilitate  the  operation 
of  obtaining  stereotype  metallic  plates  from  any  pages  or 
forms  of  combined  types,  or  other  raised  printing  surfaces ; 
,and  consist,  firstly, — ^in  an  improved  method  of  forming 
:from  types,  or  other  raised  printing  surfaces,  matrices  or 
moulds,  in  which  the  stereotype  plates  are  to  be  cast ;  and 
secondly, — ^in  apparatus  for  holding  the  said  matrices,  and 
performing  the  operation  of  casting  the  stereotype  plates. 

The  mode  of  carrying  out  these  improvements  is  as  fol- 
lows : — The  page  or  form  of  combined  types,  or  other  print- 
ing surfaces,  being  prepared  and  secured  in  close  contact,  in 
the  ordinary  way,  such  page  or  form  of  types,  or  other  raised 
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printing  surfaces^  is  laid  (its  back  downwards)  upon  a  flat 
table^  for  the  purpose  of  taking  an  impression  therefrom^  in 
counter-relief^  with  a  plastic  composition  of  the  following 
ingredients,  and  in  the  proportions  of  each  as  below  stated : — 
About  six  and  a  half  pounds  of  wheaten  flour  are  mixed  with 
about  nine  and  a  half  pounds  of  starch,  which,  with  the 
addition  of  about  four  pints  of  water,  and  a  quarter  of  an 
ounce  of  alimi,  well  incorporated,  are  to  be  boiled  in  the 
usual  way,  and  thereby  made  into  paste.  When  this  paste 
has  become  cold,  to  every  four  and  a  half  pounds  of  it  four 
pounds  of  finely  pulverized  whiting  are  added,  and  the  whole 
is  passed  through  a  fine  sieve,  or  between  a  pair  of  rollers,  to 
insure  a  thorough  plastic  combination  of  the  materials. 

With  this  composition,  as  a  paste,  three  or  more  sheets  of 
thin  tissue  paper  are  attached  to  one  of  stout  brown  paper, 
which  produces  a  thickness  of  materials  called  a  flanc ;  this 
flanc  is  placed  in  a  press,  in  the  ordinary  way  of  making 
pasteboard  j  and  after  three  or  four  days,  becoming  partially 
dry,  it  is  ready  for  use.  The  page  or  form  of  types,  or  other 
printing  surfaces,  having,  as  above  said,  been  placed  upon  a 
flat  table,  must  be  locked  up  or  secured  in  a  chase,  by  metal 
furniture,  or  other  suitable  means,  and  the  faces  of  the  types 
properly  cleaned.  Then  upon  the  face  of  the  form  of  types, 
or  other  printing  surfaces,  the  flanc,  in  a  damp  state,  is  to  be 
laid  evenly,  and  the  back  of  the  flanc  beaten  upon  gently  by 
the  bristles  of  a  brush,  for  the  purpose  of  forcing  or  matting 
the  plastic  material  of  the  flanc  into  the  inequalities  or  inden- 
tations in  and  between  the  faces  of  the  types,  or  other  print- 
ing surfaces.  In  this  situation  the  flanc  is  to  remain,  and  be 
pressed  upon  equally  all  over  its  back  by  flat  weights  or 
plates  of  metal,  which  are  preferred  to  be  perforated  with 
many  small  holes,  in  order  to  allow  of  the  moisture  of  the 
damp  flanc  evaporating  readily.  When  perfectly  dry,  the 
flanc  has  become  a  hard  matrix,  flat  at  its  back,  and  indented 
on  its  face,  in  counter-relief,  to  the  form  of  types,  or  other 
printing  surface,  upon  which  it  has  been  pressed;  and  it  is 
then  ready  to  be  employed  as  a  mould  or  matrix,  in  which 
type  metal  may  be  cast  to  produce  a  stereotype  plate,  corre- 
"i^nding  to  the  form  of  types,  or  other  printing  surfaces. 
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upon  which  the  flanc  has  been  impressed.  In  order  to  cast 
stereotype  plates  from  this  matrix^  it  is  fixed  in  an  apparatus^ 
shewn  in  several  views  in  Plate  IX.  This  apparatus  consists 
of  a  suitable  frame  or  standi  upon  which  the  mould  and  its 
appendages  are  mounted.  Fig.  1^  represents  it  in  horizontal 
view^  as  it  would  appear  from  above ;  fig.  2^  is  a  horizontal 
view  of  the  apparatus^  the  mould  being  thrown  open;  and 
fig.  8,  is  a  vertical  section,  taken  through  about  the  middle 
of  the  apparatus^  the  mould  being  here  shewn  closed^  and  in 
the  position  for  casting. 

The  wooden  frame-work  a,  a,  a,  supports  a  bench,  or 
strong  table  b,  to  which  iron  brackets  c,  c,  are  made  fast^ 
for  the  purpose  of  carrying  the  axle  or  pivots  d,  d,  whereon 
the  mould-box  e,  f,  with  its  carrier-frame  and  appendages, 
turn,  as  seen  in  fig.  3.  The  mould-box  consists  of  two  fiat 
plates,  connected  to  a  sliding  hinge-joint  ff,  passing  through 
long  slots  in  the  hinge-brackets  h,  h,  and  i,  i,  affixed  to  the 
bottom  parts  of  the  plates  e,  and  /.  When  the  mould-box 
is  open,  as  shewn  in  fig.  2,  the  plate  f,  falls  back  upon  its 
hinge-joint,  as  represented  by  dots  in  fig.  3. 

In  preparing  to  cast  a  stereotype  plate,  the  mould-box 
must  be  first  heated,  in  order  that  the  fluid  metal  may  not 
be  chilled  suddenly  in  the  act  of  casting.  For  this  purpose, 
a  hot  plate  of  metal  may  be  introduced  between  the  plates  e, 
and  /;  the  slots  in  the  brackets  h,  h,  and  i,  i,  of  the  sliding 
hinge-joint  ff,  allowing  the  mould-box  to  open  wide  enough 
for  its  insertion.  The  composition  matrix  should  also  be 
warmed.  The  mould-box,  when  heated,  is  laid  in  a  hori- 
zontal position,  and  its  upper  plate  f,  thrown  back,  as  shewn 
in  fig.  2 ;  and,  in  order  to  support  the  mould-box  in  that 
position,  a  jointed  lever  or  leg^,  must  be  brought  up  under  it. 

The  composition  matrix  k,  k,  is  laid  upon  the  flat  plate  e, 
and  to  prevent  the  casting  adhering  to  the  matrix,  its  surface 
and  interstices  should  be  pounced  all  over  with  powder  of 
talc,  which  must  be  afterwards  carefully  blown  out  clean. 
Angular  strips  of  metal  /,  and  m,  of  about  an  eighth  of  an 
inch  in  thickness  (dependent  upon  the  required  thickness  of 
the  casting),  are  then  placed  upon  the  face  of  the  matrix,  for 
the  purpose  of  determining  the  size  of  the  stereotype  plate 
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to  be  cast.  Hie  angular  strip  m,  being  capable  of  sliding  in 
the  socket  n^  so  as  to  r^olate  or  adjust  ihe  nze  of  the  cast- 
ings of  which  the  strips  are  to  define  the  edges. 

Hie  matrix  being  thus  placed  upon  the  horizontal  plate  e; 
as  in  fig.  S,  and  the  angular  strips  I,  and  m,  laid  on  the  mar- 
gin of  the  matrix,  the  plate  f,  which  has  been  prenousfy 
covered  with  paper^  must  be  shut  down^  for  the  purpose  of 
confining  the  matrix^  and  the  strips  I,  and  m,  securely  in 
their  places  between  the  plates  e,  and  f,  which  now  will  con- 
stitute the  mould-box.  The  horizontal  clasp-lever  jv^  turning 
upon  its  joint  q,  on  one  arm  of  the  carrier-frame  r,  is  then  to 
be  brought  over  the  mould-box^  and  its  outer  forked  or 
hooked  end  passed  into  the  notches  of  the  other  arm  of  the 
carrier-frame  r,  as  seen  at  fig.  1 ;  when  the  screw-shaft  s, 
passed  through  the  clasp-lever^  being  turned^  and  its  end 
brought  down  to  bear  upon  the  back  of  the  plate  f,  the 
plates  e,  and  f,  will  be  securely  confined  together,  and  the 
mould  made  ready  for  the  operation  of  casting.  It  will  now 
be  necessary  to  place  the  mould  in  a  vertical  position^ — ^to  do 
which^  the  leg/,  must  be  withdrawn,  and  the  mould-box  e,  fy 
with  its  carrier-frame  r,  and  appendages,  turned  over  upon 
its  pivots  dy  d,  into  the  situation  represented  at  fig.  3.  Two 
small  wedges  t,  t,  are  now  to  be  inserted  into  the  narrow 
opening  of  the  mould,  at  its  sides,  when  the  mould  will  be 
ready  to  receive  the  finid  type  metal. 

The  type  metal,  having  been  melted  in  the  ordinary  way, 
is  to  be  poured  into  the  mould  at  the  mouth  tt,  formed  by 
the  bevilled  edge  at  top ;  which  fluid  metal,  descending  by 
its  gravity,  will  insinuate  itself  into  all  the  recesses  and  in- 
dentations in  the  face  of  the  composition  matrix,  held  flat,  as 
before  described,  against  the  inner  surface  of  the  flat  plate  e; 
whilst  the  back  of  the  casting  will  be  made  even  and  parallel 
to  the  face  by  the  surface  of  the  plate  /;  which  latter,  being 
covered  with  a  sheet  of  paper,  will  allow  of  the  air  escaping 
from  the  mould,  as  the  casting  goes  on. 

The  stereotype  plate,  thus  cast  in  the  mould,  may,  when 

be  removed,  by  withdrawing  the  plate  ^  as  shewn  by 

in  fig.  3,  and  then  removing  the  metal  strips  /,  and  m, 

drawing  oflf  the  matrix  i.    The  edges  of  the  plate,  if 
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necessary^  must  then  be  trimmed  and  cleared  of  its  "  finii/^ 
when  the  casting  will  be  found  to  be  a  perfect  iitcreoty[>e 
plate^  the  counterpart  of  the  matrix^  and  ready  to  be  em- 
ployed as  type,  or  a  surface  for  printing  from. 

The  patentee  claims^  Firstly^ — the  composition  matrices, 
made  of  the  plastic  materials  above  pointed  out,  or  by  any 
modification  of  those  means;  not  intending  to  confine  himself 
to  any  particular  quality  or  kind  of  paper,  or  to  any  par- 
ticolar  adhesive  composition  or  paste ;  but  intending  to  use 
all  soeh  animal,  vegetable,  and  earthy  materials,  as  may  be 
found  suitable  for  forming  matrices  of  the  kind,  and  in  the 
way  above  pointed  out.  And  Secondly, — ^the  apparatus  de- 
aeribed  above  and  exhibited  in  the  drawings,  or  any  modifi- 
cation of  the  same,  which  may  efiect  the  object  of  casting 
stereotype  plates,  by  the  means  herein  set  forth ;  and  whether 
made  of  the  materials  described,  or  of  other  suitable  materials. 
— [InroUed  in  the  Petty  Bag  Office,  January.  1845.] 

SpcdficatioD  dnnrn  by  Metut.  Newum  and  Bon, 


To  James  Pillans  Wilsox,  of  Belmont,  Vauxhall,  in  the 
amnty  of  Surrey,  Gent,,  for  improvements  in  treating 
fatty  and  oily  matters,  and  in  the  manufacture  of  candles, 
—[Sealed  29th  August,  1844.] 

Im  treating  fatty  and  oSty  matters,  for  the  purpose  of  sepa- 
latiiig  the  liquid  from  the  more  solid  parts,  much  incfmrt' 
mtoet  has  been  experienoed  from  variations  in  the  temperature 
of  the  atmosphere ;  for,  when  the  weather  is  too  warm,  a 
connderaUe  portion  of  the  more  solid  part  of  the  fatty  or  oily 
matters  frequently  escapes  with  the  oil,  thereby  diminishing 
die  qoantity  of  solid  matter  obtained,  and  rendering  the  oil 
liaUe  to  sc^idify.  The  patentee  proposes  to  remedy  this  in- 
eonreiiiaie^  by  employing  artificial  means  to  produce  an 
atmo^here  soffieiently  eixA. 

far  diis  purpose,  he  eonstmets  a  room,  eighteen  feet  hi/di, 
S&j  feet  long,  and  twenty  fret  broad,  with  treble  walk,  and 
with  a  dooUe  cefling,  and  a  roof  ower  that ;  so  an  to  interpose^ 
betweeo  the  air  of  the  room  and  the  external  atmoi^here^ 

rou  rxTi,  t' 
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three  solid  bodies,  and  two  strata  of  stagnant  air.  The  win- 
dows (five  in  number)  are  all  double,  and  double  glazed ;  so 
as  to  interpose  four  sheets  of  glass,  and  three  strata  of  air, 
between  the  external  atmosphere  and  the  air  of  the  room : 
means  are  provided  for  shading  the  sun  from  the  room ;  and 
the  sides  of  the  sashes  are  carefully  puttied.  Every  opening 
that  might  permit  the  entrance  of  the  external  air  is  closed, 
except  the  door,  which  is  double,  and  is  made  to  fit  with 
great  exactness.  At  one  end  of  the  room,  five  hydraulic 
presses  are  placed ;  but  they  occupy  only  a  small  part  of  the 
area ;  the  room  being  of  larger  dimensions  than  an  ordinary 
press-room  for  five  presses,  because  the  operations  prepara- 
tory to  pressing,  as  well  as  the  pressing,  have  to  be  carried  on 
therein.  A  series  of  strong  rafters  extend  across  the  room, 
at  a  level  above  the  height  of  the  presses,  and  support  four 
cast-iron  cisterns  (eighteen  feet  long,  ten  feet  broad,  and  four 
feet  deep),  placed  lengthwise  across  the  room,  side  by  side. 
From  a  little  below  the  top  of  the  first  cistern,  a  pipe,  six 
inches  in  diameter,  descends  to  the  bottom  of  the  second;  and 
from  a  little  below  the  top  of  the  second,  a  pipe  descends  to 
the  bottom  of  the  third,  and  so  on ;  the  pipe  from  the  fourth 
cistern  leading  into  a  drain.  When  a  very  low  temperature 
is  not  required,  but  merely  a  moderation  of  the  summer  heat, 
a  continuous  supply  of  cold  water  is  pumped  from  a  deep 
well,  by  a  steam  engine,  into  the  first  cistern ;  from  thence  it 
flows  through  the  other  cisterns,  in  succession,  abstracting 
the  heat  from  the  atmosphere  of  the  room,  and  is  at  last 
discharged  into  the  drain.  To  obtain  a  lower  temperature, 
ice  is  thrown  into  the  first  cistern  ;  for  a  very  low  tempera- 
ture, ice  is  put  into  all  the  cisterns ;  and  when  a  still  lower 
temperature  is  desired,  salt  is  mixed  with  the  ice. 

The  patentee  likewise  proposes  to  carry  on  the  operation  of 
making  candles,  when  the  weather  is  warm  or  variable,  in  an 
atmosphere  artificially  cooled,  in  the  room  described  above,* 
or  in  a  smaller  room,  cooled  by  one,  two,  or  more  cisterns,  or 
other  suitable  means;  and  when  Morgan^s  patent  candle- 
making  machines  are  used,  the  railway,  on  which  the  frames 
travel,  is  laid  through  a  room  or  space  artificially  cooled. 

is  invention  also  consists  in  certain  other  improvements 
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in  laddng  composite  candles  (which  are  composed  of  a  fatty 
aeidy  mixed  with  the  stearine  of  cocoa-nut  oil,  or  other  nn^' 
acidified  fatty  material);  and  in  mannfactnring  fatty  acids  for 
making  composite  and  other  candles. 

The  patentee  states  that,  if  distilled  fatty  acids  are  nsed  in 
making  composite  candles,  either  combined  with,  or  as  sob" 
stitntes  for,  the  nndistilled  £itty  acids  heretofore  nsed,  the 
necessary  degree  of  whiteness  and  hardness  can  be  obtained  at 
a  diminished  expense :  the  operation  of  distilling  baring  a 
rery  powerful  bleaching  effect  npon  them.    When  palm  oil 
is  the  material  to  be  operated  npon,  it  is  first  conrerted  into 
fiitty  acids,  by  the  ordinary  process  of  saponification ;  these 
acids  are  distOled,  and  the  product  of  distillation  is  grann- 
kted  and  eold  pressed;  by  which  means,  stearic  acid  and  a 
light  cokxured  oil  are  obtained ;  and  the  stearic  acid,  after 
bdng  washed,  is  employed  for  making  composite  candles,  in 
the  same  manner  as  the  stearic  acid  of  tallow  has  been 
hitherto  nsed,  by  mixing  it  with  the  stearine  of  cocoa-nnt 
oil,  or  other  suitable  nnacidified  fatty  materiaL    If  a  cheaper 
article  is  required,  a  compound  fistty  acid  is  used,  consisting 
of  the  entire  product  ol  the  above  distillation,  mij^ed  with 
half  its  weight  of  distilled  and  cold  pressed  stearic  acid  of 
tallow.    When  tallow  is  the  material  to  be  operated  iqKm,  it 
is  deprired  of  its  oleine,  or  a  great  portion  thereof,  by  pres- 
sure or  other  means   (accompanied  with  artificial  cold,  if 
necessary);  and  the  oleine  is  then  cooled  down,  and  repressed 
or  bagged,  with  artificial  cold,  to  separate  a  further  portion 
of  sdUd  matter  therefrom;  this  being  added  to  the  other 
hard  ot  solid  matter,  the  mixture  is  converted  into  fatty 
acids,  and  distilled ;  and  the  entire  product  of  distillation  is 
employed  for  making  composite  candles ;  or,  if  a  greater  de- 
gree of  hardness  is  desired,  the  product  of  distillation  is 
pressed,  which  separates  it  into  a  harder  fatty  acid  (to  be 
used,  in  combination  with  other  materiaU,  for  making  com- 
posite candles,  or,  alone,  for  making  candles)  and  a  light 
cdonred  oily  acid.     In  obtaining  distilled  fatty  acids  from 
other  fistty  or  oily  matters  (not  being  palm  oil  or  tallow), 
either  the  entire  substance  of  those  matters  is  converted  into 
distilled  fotty  acids,  in  a  similar  manner  to  the  palm  oil,  or 
the  operation  commeDces  with  the  extraction  of  «i  unacidi- 
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fied  oil ;  aceording  as  it  is  desired  to  obtain  the  liquid  matter 
in  the  form  of  a  distilled  oily  acid^  or  of  an  undistilled  un- 
acidified  oil. 

As  distilled  stearic  acid  is  more  crystalline  than  imdistilled 
stearic  acid^  an  addition  is  made  to  the  mixed  materials  used 
for  making  composite  candles  of  from  two  to  four  per  cent., 
by  weight,  of  wax,  to  assist  the  amalgamation  of  the  fatty 
acid  with  the  unacidified  fat. 

The  patentee's  claims  are  as  follows :  "  Firstly, — I  claim 
the  using  of  artificial  cold  in  the  processes  of  treating  fatty 
and  oily  matters,  in  order  to  obtain  an  eventual  separation  of 
the  more  liquid  parts  thereof  from  the  more  solid  parts 
thereof, — and  I  claim  the  using  of  ice  in  such  processes; 
and  the  using  therein  of  an  artificially  cooled  atmosphere, — 
and  I  claim  the  application  to  the  manufacture  of  candles  of 
products  obtained  from  fatty  and  oily  matters,  by  treating  the 
same  when  subjected  to  artificial  cold.  Secondly, — I  claim 
the  using  of  an  atmosphere  of  artificial  cold  in  the  making  of 
candles,  as  above  described.  Thirdly, — I  claim  the  manu- 
facture of  fatty  acids  from  the  harder  parts  of  fatty  or  oily 
matters,  when  artificial  cold  has  been  used  in  the  process  of 
abstracting  the  liquid  part  thereof.  And  I  claim  the  appli- 
cation of  fatty  acids,  so  obtained,  to  the  manufacture  of  can- 
dles. Fourthly, — I  claim  the  distillation  of  fatty  and  oily 
acids,  obtained  from  fatty  or  oily  matters,  previously  treated 
by  pressure  or  other  suitable  means,  in  order  to  extract  the 
more  liquid  part  thereof;  and  the  application  to  the  manu- 
facture of  candles  of  the  product  of  such  distillation.  And, 
Fifthly, — I  claim  the  using  of  distilled  fatty  acids  in  the 
manufacture  of  composite  candles.'^ — [Inrolled  in  the  Petty 
Bag  Office,  February,  1845.] 


To  RoB£RT  Ferguson  and  John  Clark,  both  of  the  city  of 
Glasgow,  in  the  county  of  Lanark,  for  an  improvement  in 
printing  and  calendering. — [Sealed  14th  September,  1844.] 

The  first  part  of  this  invention  relates  to  the  cylinders  or 
bowls  of  calico  printing  machines,  and  consists  in  forming 
the  outer  covering  or  surface  of  the  cylinder  in  a  peculiar 
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manner^  whereby  the  ordinary  covering  of  ''lapping'^  is 
dispensed  with^  and  the  employment  of  an  endless  blanket  is 
rendered  unnecessary^  as  the  new  surface  is  sufficiently 
smooth  and  elastic  for  obtaining  the  impression  from  the 
printing  roUer  or  rollers,  whether  engraved  or  cut  in  relief. 

The  improved  covering  or  surface  is  formed  in  the  follow- 
ing manner: — ^The  cylinder,  after  being  well  cleaned^  is 
rubbed  over  with  a  solution  of  green  Senegal  (formed  by  dis* 
solving  eight  pounds  of  the  gum  in  one  gallon  of  water),  and 
placed  in  the  printing  machine,  which  is  to  be  furnished 
with  a  plain  copper  roller,  in  place  of  the  ordinary  engraved 
printing  roller ;  a  piece  of  cotton  cloth,  coated  on  one  side 
with  India-rubber  cement,  is  now  placed  with  its  uncoated 
side  next  the  cylinder,  and  with  a  blanket  interposed  between 
it  and  the  copper  roller;  a  slight  pressure  being  then  put  on 
the  machine,  one  round  of  the  cloth  is  rolled  upon  the  cylin- 
der, and  is  carefully  cut  from  the  remainder  of  the  piece,  so 
as  to  make  a  neat  join.  The  patentees  then  take  a  piece  of 
"  Clark's  patent  India-rubber  cloth,^'*  or  a  piece  of  cotton 
cloth,  moysseline-de-laine,  thin  flannel,  or  fine  woollen  cloth, 
coated  on  one  or  both  sides  with  India-rubber  cement,  or 
^^  Jeffery's  patent  marine  glue,''  and,  after  cutting  the  end 
straight,  it  is  laid  upon  the  cylinder;  a  slight  pressure  is 
then  put  on  the  machine  (the  blanket  having  been  removed), 
and  from  twenty  to  thirty  rounds  of  cloth  are  rolled  upon 
the  cylinder :  the  end  of  each  round  is  cut  correctly  opposite 
the  previous  end,  so  as  to  make  a  good  join.  The  pressure 
is  increased  every  five  rounds,  ending  with  a  pressure  similar 
to  that  used  in  printing ;  and  the  machine  is  caused  to  con- 
tinue in  motion,  with  this  pressure,  for  half  an  hour :  the  at- 
tendant keeping  the  copper  roller  clean,  by  rubbing  it  with  a 
cloth,  damped  with  weak  soap-suds,  to  prevent  the  India- 
rubber  cement,  or  marine  glue,  from  adhering  to  the  roller. 
After  this,  the  outer  surface  of  the  cloth  is  coated  with  a 
mixture  of  India-rubber  cement  and  lamp-black,  to  the  thick- 
ness of  one-sixteenth  of  an  inch ;  or  the  mixture  is  appUed 
to  a  piece  of  "  Clark's  patent  India-rubber  cloth,"  and  one 

*  For  description  of  tlm  cloth  see  Vol  23,  p.  262,  of  our  present  Series. 
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rcmnd  of  tbe  cloth  is  rolled  on  the  eylmder.   When  the  mix- 
tore  is  dry^  the  elastic  sorfSux  is  cut  to  the  required  widths 
whilst  the  cylindei  is  revolving^  by  means  of  a  chisd  upon  a 
rest ;  and  the  rerolntion  of  the  cylinder^  in  contact  with  the 
copper  roller^  is  continued  for  about  an  hour.     The  coating 
is  now  "  cured,*'  by  rubbing  over  it  sulphuric  acid,  of  the 
usual  strength,  or  muriatic  acid,  diluted  with  water  to  60^ 
of  the  Tweeddale  hydrometer;  this  add  is  allowed  to  re- 
main on  for  about  fifteen  minutes  (the  cylinder  continuing 
to  revolve),  and  is  then  washed  off  with  clean  water.     When 
in  use,  the  cylinder  is  kept  clean  by  a  roller,  covered  with 
sponge  or  cloth,  in  a  moist  state;   and  the  superfluous 
moisture  left  by  the  roller  is  taken  up  by  a  lint  or  dry  doctor. 
The  following  is  another  mode  of  producing  the  elastic 
sur&ce: — After  the  cylinder  has  been  rubbed  over  with  a 
solution  of  gum  Senegal,  as  before  mentioned,  and  has  received 
one  round  of  cotton  cloth  or  other  material,  coated  on  the 
outer    side  with   India-rubber  cement,  a  band  or  fillet  of 
flannel,  or  other  suitable  material  (three  inches  in  breadth, 
and  coated  on  both  sides,  and  at  the  edges,  with  India-rubber 
cement),  is  rolled  tightly  round  the  cyUnder,  by  commencing 
at  one  end  and  using  a  phun  copper  roller,  which  presses 
against  it,  until  the  band  reaches  the  other  end  of  the 
cylinder.     This  wrapping  is  then  coated  with  a  mixture  of 
India-rubber  cement  and  lamp-black,   and  when  dry,  the 
elastic  fsurbce  is  cut  at  the  sides,  and  cured,  as  before  de- 
scribed. 

Another  method  consists  in  covering  the  cylinder  with  a 
few  rounds  of  lapping,  in  the  ordinary  way,  and  applying 
thereto  a  quantity  of  Jeffery's  marine  glue,  brought  to  a  Uquid 
state  by  the  application  of  a  heat  of  from  200^  to  300^  Fahr. : 
the  cylinder  is  now  ready  for  use. 

A  smooth  elastic  surface  is  also  obtained  by  ^'  putting  to- 
gether from  twenty  to  thirty  plies  of  Clark^s  patent  water- 
proof cloth,  or  other  laminae,  coated  with  India-rubber  cement, 
or  Jeffery^s  patent  marine  glue,  in  the  manner  before  de- 
scribed,'^ and  making  an  endless  strap  or  belt  thereof,  which 
is  caused  to  embrace  the  cylinder,  and  a  flanged  roller  above 
and  is  moved  onward  by  the  rotation  of  the  same. 


Hay^Bffor  Impts.  in  PropeUing  Vessels.  171 

The  second  part  of  this  invention  consists  in  applying  a 
smooth  and  elastic  surface^  in  the  manner  above  described^ 
to  the  tables  of  block-printing  machines. 

The  third  part  consists  in  producing  smooth  and  elastic 
surfaces^  in  the  same  way^  upon  the  cylinders  or  rollers  of 
letter-press  printing  machines;  also  in  bringing  Jeffery's 
marine  glue  to  a  liquid  state^  by  the  aid  of  heat^  and  casting 
it  into  roUers,  to  be  used  in  letter-press  printing. 

The  last  part  of  the  invention  consists  in  the  application  of 
a  smooth  and  elastic  surface^  by  the  methods  above  described^ 
to  the  rollers  of  calendering  machines. 

The  patentees  claim^  Firstly, — the  application  to  cylinders, 
bowls,  or  rollers,  for  printing  calicoes,  of  a  smooth  and  elastic 
surface,  in  manner  herein  described;  including  the  belt  or 
strap  travelling  round  the  cylinder.  Secondly, — the  appli- 
cation of  an  elastic  bed  or  surface  for  block  printing,  as  above 
described.  Thirdly, — the  application  of  a  smooth  and  elastic 
surface  to  rollers  and  cylinders,  and  the  casting  from  Jeffery's 
marine  glue  of  rollers  and  cyUnders  for  letter-press  printing, 
as  above  described.  Fourthly, — the  application  of  a  smooth 
and  elastic  surface  to  rollers  or  bowls  for  calendering,  as 
above  described. — [Inr oiled  in  the  Inrolment  Office,  February , 
1845.] 

To  Chbistofheb  Dunkin  Hays,  of  Bermondsey,  in  the 
county  of  Surrey,  wharfinger,  for  his  invention  of  certain 
improvements  in  propelling  vessels. —  [Sealed  8rd  July, 
1844.] 

This  invention  of  improvements  in  propelling  vessels,  con- 
sists, in  the  first  place,  in  a  novel  mode  of  transferring  the 
motive  power  of  the  engine  to  the  propeller,  whereby  the 
latter  may  be  driven  at  different  speeds,  according  to  circum- 
stances, and  without  altering  the  speed  of  the  engine ;  and 
also  in  an  improved  mode  of  constructing  certain  of  the  work- 
ing parts,  whereby  the  friction  thereof  is  considerably  reduced. 
Secondly,  in  a  novel  construction  of  propeller,  to  be  used  in 
connection  with  the  other  improvements. 
The  principal  object  of  this  invention  is  the  application  or 
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employment  of  an  auxiliary  steam  power,  for  propelling  sail- 
ing vessels  in  a  more  economical  and  advantageous  manner 
than  has  hitherto  been  done. 

According  to  the  present  mode  of  employing  steam-engines 
l»  an  auxiliary  power  for  assisting  in  propelling  sailing  ves- 
sels, the  engines  and  propeller  are  only  brought  into  use  oc- 
casionally, and  under  certain  circumstances,  such  as  during 
calms  and  light  winds ;  but  when  favorable  or  strong  winds 
prevail,  the  propeller  and  engine  are  thrown  entirely  out  of 
i£9e,  and  become  so  much  dead  and  useless  weight  in  the  ship. 
Instead  of  following  this  plan,  the  patentee  makes  use  of  the 
auxiliary  steam  power  during  the  whole  of  the  voyage,  and 
under  all  circumstances  wherein  it  may  be  applicable.  For 
this  purpose,  he  employs  an  engine  and  propeller  of  such  a 
power,  as  will  be  capable  of  propelling  a  vessel  unaided  by 
any  other  power,  at  a  moderate  speed  of  (say)  4  knots  per  hour, 
durmg  calms  and  very  Ught  winds ;  and  by  the  adaptation 
«.d  Lployxnent  of  LtL  apparatus,  hiafter  dJcribed, 
connected  to  the  engine  and  propeller  shaft,  the  vessel  may 
be  propelled  4  knots  per  hour,  or  nearly  so,  beyond  the 
speed  that  she  would  go  if  unaided  by  the  apparatus. — ^For 
example :  suppose  that  the  engine  will,  as  above  stated,  pro- 
pel the  vessel  at  the  rate  of  4  knots  per  hour  in  a  dead  calm, 
if  a  light  wind  (capable  of  propelling  her  2  knots  per  hour 
without  other  assistance)  should  arise,  then,  by  the  additional 
power  of  an  engine  and  propeller,  with  the  apparatus  adapted 
thereto,  the  vessel,  by  the  combination  of  the  two  powers, 
may  be  propelled,  say  about  6  knots  per  hour;  and  if  the 
wind  should  increase  so  as  (unaided)  to  propel  the  vessel  4 
knots,  then,  by  the  additional  power  of  the  engine,  she  will 
proceed  at  the  rate  of  about  8  knots  per  hour,  or  nearly  so, 
and  so  on  according  to  the  power  of  the  wind.  The  means 
employed  for  effecting  this  object  consists  in  the  employment 
of  differential  gearing  for  communicating  the  power  of  the 
engine  to  the  propeller  shaft,  whereby  the  propeller  may  be 
driven  at  an  increased  speed,  according  to  that  which  the 
vessel  would  be  propelled  by  the  wind  alone.  In  order  to 
fully  understand  this  point,  it  will  be  necessary  to  examine 
what  would  be  the  effect  of  the  ordinary  auxiliary  steam 
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power  upon  the  progress  of  a  ship.  Suppose  this  auxiliary 
power  is  calculated  to  propel  the  vessel  4  knots  per  hour, 
unaided  by  any  other  power,  and  to  effect  this  object  the 
propeller  is  obliged  to  make  60  revolutions  per  minute ;  if  a 
wind  springs  up,  which,  unaided,  is  also  capable  of  propelling 
the  vessel  at  the  same,  or  a  greater  speed,  than  the  engine  is 
calculated  for,  it  follows,  that  although  the  propeller  may  still 
revolve  60  times  per  minute,  still  there  is  no  (or,  at  any  rate, 
very  little)  increased  speed  imparted  to  the  ship,  and  the 
propeller  is  revolving  uselessly,  as  the  passage  of  the  ship 
through  the  water  would  of  itself  drive  the  propeller  at  nearly 
the  same  speed,  if  the  latter  were  detached  from  the  engine. 

The  present  method  of  making  the  propeller  available, 
under  these  circumstances,  is  to  drive  it  at  a  speed  greater 
than  that  which  the  progress  of  the  ship  itself  would  give  the 
propeller  in  its  progress  through  the  water ;  that  is  to  say,  if 
the  speed  of  the  ship,  sailing  4  knots  per  hour,  is  such  as 
would  cause  the  propeller  to  revolve  60  times  per  minute,  if 
detached  from  the  engine,  it  is  clear  that  it  will  be  necessary 
for  the  engine  to  drive  the  propeller  an  additional  60,  making 
120  revolutions  in  all,  in  order  to  propel  the  vessel  about  8 
knots  per  hour.  It  will  be  understood,  that  the  engine  is  not 
required  to  exert  any  increased  power  to  obtain  this  increased 
speed,  as  the  sbip^s  motion  drives  the  propeller  one  60,  and 
the  engine  the  other  60  revolutions ;  the  wind,  therefore,  by 
means  of  the  motion  of  the  ship  through  the  water,  assists  in 
driving  the  propeller,  and  the  engine  gives  it  an  additional 
impetus.  If  the  vessel  is  propelled  by  the  wind,  at  the  rate 
of  6  knots,  a  further  increase,  equivalent  to  an  additional  4 
knots,  must  be  made  in  .the  speed  of  the  propeller  before  the 
full  benefit  is  obtained  from  the  power  of  the  engine. 

In  Plate  VIII.,  fig.  1,  represents  a  longitudinal  vertical 
section,  taken  through  a  vessel  fitted  with  the  improved 
auxiliary  steam  power ;  and  fig.  2,  is  a  plan  view  of  the  same. 
A,  A,  is  the  boiler  and  frimace,  and  b,  b,  one  of  Scale's  pa- 
tent rotary  engines;  c,  is  an  ordinary  propeller,  with  any 
convenient  number  of  blades,  as  may  be  considered  most  ad- 
visable by  the  engineer  or  conductor ;  c,  c,  is  the  propeller- 
shaft,  which  is  supported  by,  and  turns  in,  bearings  d,  dy  d. 
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On  the  inner  end  of  this  shafts  the  differential  gearing  e,  e, 
is  affixed^  as  seen  best  in  the  enlarged  views^  figs.  S,  4,  and  5. 
Another  shaft  fy  furnished  with  a  feather  h,  is  mounted 
in  bearings^  immediately  above  the  inner  end  of  the  pro- 
peller shafts  and  carries  toothed  wheels  g,  ff,  of  different 
diameters;  which  wheels  are  made  to  slide  easily  along 
the  shaft  f,  when  it  is  required  to  change  the  speed  of 
the  propdler :  the  feather  h,  of  the  shaft  f,  passes  through 
the  bosses  of  all  the  wheels  g,  and  of  course  carries  them 
round  with  it.  The  shaft  of  the  engine^  seen  at  i,  carries^ 
at  its  end^  a  clutch  j,  which^  when  brought  into  contact 
with  the  clutch-box  k,  on  the  inner  end  of  the  shaft  ^  causes 
the  latter^  with  its  wheels  ff,  to  be  carried  roimd^  and  drive 
.the  propeller-shaft. 

It  will  be  seen^  upon  referring  to  the  drawings  that  the 
slowest  motion  is  in  gear^  as  would  be  the  case  in  calms^  or 
very  light  winds^  when  it  is  the  whole  power  of  the  engine^ 
rather  than  the  speed  of  the  propeller^  that  is  required ;  but 
if  a  breeze  should  spring  up^  then  it  will  be  necessary  to  in- 
crease the  speed  of  the  propeller.  To  effect  this^  the  engine 
must  be  temporarily  detached^  by  loosening  the  clutch ;  the 
second  pair  of  wheels  must  then  be  put  in  gear^  and  the  first 
thrown  out  of  gear ;  then>  upon  connecting  the  engine  again^ 
the  speed  of  the  propeller  will  be  very  much  increased.  If 
the  breeze  should  freshen  still  more^  the  engine  must  be 
again  detached^  and  the  third  pair  of  wheels  put  in  gear,  the 
others  being  previously  thrown  out  of  gear.  As  the  wheels  ff, 
all  slide  freely  along  the  shaft,  this  object  is  easily  effected 
by  the  attendant  engineer.  A  friction-brake  I,  of  the  ordi- 
nary kind,  is  mounted  on  the  propeller-shaft,  for  the  purpose 
of  preventing  it  from  revolving  while  the  toothed  wheels  are 
being  put  in  and  out  of  gear.  In  place  of  employing  Btem- 
propellers,  paddle-wheels  may  be  used  in  conjunction  with 
the  differential  gearing  with  the  same  effect. 

In  figs.  6,  and  6*,  a  means  is  shewn  of  attaining  the  dif- 
ferential speeds  by  the  employment  of  cones,  pulleys,  or 
drums^  which  may,  under  certain  circumstances,  be  found 
useful.  The  speed  of  the  propeller  is  regulated  by  moving 
the  band  along  the  cones,  pulleys,  or  drums ;  one  set  (tf  which 
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must  be  mounted  oa,  or  connected  to^  the  engine-Bliaft,  and 
the  other  <m  the  propeller-shaft^  which  passes  through  the 
stem-post  of  the  vessel^  as  usual  idien  this  description  of 
propeU^  is  employed. 

'Hie  bearing  in  the  stem-post^  for  the  propeUer-shafik,  is 
shewn  in  longitudinal  and  transvi^-se  section,  on  an  enlarged 
scale,  at  figs.  7,  and  8 ;  and  an  end  view  thereof  at  fig.  9. 
As  the  length  of  this  bearing  is  greater  than  that  of  ordi* 
nary  bearings,  the  friction  thereof  is  proposed  to  be  reduced 
by  a  number  of  anti-friction  rollers;,  q,  g,  which  are  pheed 
around  the  shaft,  in  the  manner  shewn  in  the  figures.  These 
rollers  are  all  placed  round  the  shaft,  and  are  allowed  to  re- 
Folve,  both  <m  their  own  axes  and  also  round  the  shaft  itsdfl 
The  bearings  are  provided  with  proper  packing,  as  at  m,  m^ 
to  prev^it  the  water  from  entering  the  vessel,  as  is  well  un- 
derstood. At  n,  n,  figs.  4,  and  5,  is  a  bearing  for  resisting 
the  horisontal  thrust  of  the  propeller-shaft,  when  in  rapid 
rotation,  and  which  would  otherwise  quickly  wear  away  the 
bearings  in  which  the  shaft  is  mounted.  This  bearing  n,  is 
shewn  detached,  and  upon  an  enlarged  scale,  at  figs.  10,  and 
11:  fig.  10,  is  a  view,  kxJung  from  above;  and  fig.  11,  a 
transverse  vertical  section.  The  bearing  consists  of  a  metal 
box,  which  i.  firmly  secured  to  a  rtationary  framing,  in  any 
convenient  manner;  a  pin  o,  is  screwed  through  one  side  of 
the  bearing,  and  bears  against  one  end  of  the  shaft  c,  c,  as 
seen  in  the  figures,  and  can  be  tightened  up,  as  circumstances 
may  require,  by  merely  turning  the  screw-head,  whereby  the 
shaft  is  prevented  from  wearing  away  the  sides  of  the  other 
bearings.  The  metal  box  »,  is  supplied  with  water,  until 
about  one-half  of  the  end  of  the  shaft  c,  is  immersed,  as 
shewn  in  the  figure ;  and  then  a  quantity  of  oil  is  poured  io, 
whidi,  being  the  lighter  fluid,  always  floats  at  the  top.  A 
cock /I,  is  placed  on  one  side  of  the  box,  exactly  opposite  the 
centre  of  the  shaft,  for  the  purpose  of  ascertaining  the  exact 
IsveL  at  the  two  liquids.  By  constructing  the  bearing  in  this 
manner,  and  keeping  it  properly  supplied  with  water  and  oil, 
the  working  parts  are  prevented  from  getting  overheated. 

The  second  part  of  the  invention,  viz.,  improvements  in 
the  construction  at  propellers,  is  shewn  at  figs.  12,  and  13. 
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It  consdsts  in  mounting  any  convenient  number  of  perfectly 
straight  blades^  at  an  angle  round  the  sbaft^  in  such  a  man- 
ner that  the  said  angle  may  be  varied,  according  to  the  speed 
at  which  the  vessel  is  required  to  progress.  The  angle  of 
the  blades  is  regulated  by  the  ring  b,  which  must  be  firmly 
connected^  either  to  the  propeller-shaft,  or  to  radial  arms 
which  carry  the  propellers.  In  the  figures,  a  ring  b,  is  firmly 
affixed  to  the  propeller-shaft ;  and  the  radial  arms  d,  carry 
the  blades  c,  at  one  end,  and  at  their  opposite  ends  are  con- 
nected to  an  additional  ring  ;?,  which  may  be  moved  round 
on  its  axis,  but  is  retained  in  any  given  position  by  clamping- 
screws.  The  arms  d,  are  also  connected  to  the  ring  b,  and 
are  made  to  turn  round  on  that  point,  so  that,  as  the  ring  Zy 
is  moved  round  on  its  axis,  it  either  screws  in  or  forces  out 
the  outer  ends  of  the  arms  d,  and  by  that  means  alters  the 
angle  of  the  blades. 

The  patentee  claims.  Firstly, — the  employment  of  differ- 
ential gearing  of  any  description,  whereby  the  speed  of  a 
propeller,  or  a  propeller-shaft,  may  be  increased  or  diminished, 
according  to  circumstances,  without  altering  the  speed  of  the 
engine.  Secondly, — the  adaptation  or  appUcation  of  a  num- 
ber of  rollers  round  the  propeller-shaft,  in  the  bearing  in  the 
stern-post ;  and  also  the  mode  of  constructing  the  end  bear- 
ing and  keeping  it  cool  by  means  of  water  and  oil,  as  above 
shewn  and  described.  And  Thirdly, — the  improved  construc- 
tion of  propeller,  shewn  in  figs.  12,  and  13,  whereby  the 
angle  of  the  propeller  may  be  varied  according  to  the  speed  of 
the  vessel. — [Inrolledin  the  Petty  Bag  Office,  January,  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 
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To  Alexander  Ewing,  of  the  totvn  of  Dumbarton,  in  the 
county  of  Dumbarton,  Scotland,  glass  splitter,  for  certain 
improvements  in  the  manufacture  of  croum-glass. —  [Sealed 
15th  August,  1844.] 

In  the  ordinary  mode  of  manufacturing  crown-glass,  the 
metal  is  liable  to  be  unequal  in  substance  firom  rim  to  rim,  or 
in  particular  places ;  to  produce  greater  equality  of  thickness 
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or  substance  in  the  tables  of  crown-glass^  is  the  object  of  this 
invention. 

The  improvements  come  into  operation  when  the  workmaui 
called  the  gatherer,  has  formed  the  piece  of  glass  or  metal  on 
the  ^^hand-pointing  or  gatherer^s  marver^'^  and  when  the 
piece^  so  formed,  is  about  to  be  perforated  by  the  blower 
behind,  or  during  the  operation  of  perforating,  or  immediately 
after  it.  At  this  stage  of  the  process,  the  gatherer  is  to  apply 
that  part  of  the  gathering  which  is  near  the  tube  or  pipe  to 
the  implement  a,  made  of  iron  or  other  metal  (termed  a 
cutter,  and  represented  at  fig.  1,  in  Plate  IX.),  bolted  to  the 
standard  b,  at  the  back  of  the  gatberer^s  marver  c ;  and  then 
the  piece  being  turned  round,  an  incision  is  made  by  the 
implement,  which  displaces  the  metal  from  the  nose  of  the 
pipe  into  the  shoulder  of  the  gathering,  insuring  strong 
shoulders :  the  rim  may  be  thus  brought  to  any  consistence ; 
and,  after  expansion,  an  equality  of  substance  of  the^table, 
generally,  will  be  the  result ;  and,  owing  to  such  uniformity, 
a  more  effectual  standing  in  the  annealing  arches  can  be  de- 
pended upon.  The  patentee  does  not  confine  himself  to  the 
form  of  the  implement  a ;  he  sometimes  employs,  instead  of 
it,  a  circular  bar  of  iron  or  other  metal  d,  fig.  2,  attached  to 
the  marver ;  and  sometimes  he  uses  the  edge  of  the  common 
marver,  fig.  3,  for  producing  the  same  effect. 

At  the  time  of  perforation,  or  before,  or  immediately  after 
that  operation,  the  glass  is  carried,  as  usual,  to  the  ^^  pattison 
hole,''  and,  a  heat  being  taken,  it  is  marvered  on  the  blower's 
marver ;  it  is  then  returned  to  the  pattison  hole,  and,  when 
sufficiently  heated,  is  taken  by  the  workman  to  the  stake  or 
standard  e,  fig.  4,  in  order  to  increase  the  size  of  the  globe. 
To  the  upper  part  of  the  standard  e,  a  cutter/,  is  secured,  by 
a  nut  and  screw,  in  such  a  manner  as  to  admit  of  its  being 
raised  or  lowered  at  pleasure ;  and  this  cutter  is  applied  to 
the  nose  or  neck  of  the  piece,  to  prevent  it  from  swelling  at 
the  nose,  and  to  effect  a  greater  disunion  of  the  piece  from 
the  pipe.  The  piece  is  then  taken  to  the  ^^  bottoming-hole," 
by  the  blower,  and  heated,  and  blown  to  the  size  desired ; 
after  which  it  is  taken  to  the  ^^  casher-box ;"  then  to  the 
^^  nose-hole ;"  then  to  the  ^^fiashing-fumace;"  and  lastly  to 
the  annealinie  arch  or  kih»m 
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The  pfttentee  does  not  confine  Iduadf  to  the  details  oi  the 
apparatus  used^  as  above  described ;  provided  the  peculiar 
^aracter  of  the  invention  be  retained.  He  daims,  Firstly^ — 
the  mode  of  operating  in  the  manufacture  of  crown-glass 
described  in  respect  to  fig.  1.  Secondly^ — ^the  mo^  oi  ope- 
rating in  the  manufacture  of  crown-glass  described  in  respect 
to  fig.  4.'-^InroUed  in  the  Inrolment  Office,  February,  1845.] 


To  Thomas  Hancock,  of  Goswell-mewa,  CroswelUroad,  in 
the  county  of  Middlesea^,  toaterproof  cloth  manufacturer, 
for  an  improvement  or  improvements  in  the  preparation 
or  manufacture  of  caoutchouc  in  combination  with  other 
sifbstances;  which  preparation  or  manufacture  is  suitable 
for  rendering  leather,  cloth,  and  other  fabrics,  water^ 
proof,  and  to  various  other  purposes,  for  which  caoutchouc 
is  employed. — [Sealed  21st  November,  1843.] 

The  object  of  the  first  part  of  this  invention  is  to  remove  or 
diminish  the  clammy  adhesiveness  of  caoutchouc,  which  the 
patentee  proposes  to  effect  in  the  following  manner : — 10  lbs. 
of  caoutchouc  are  reduced  to  a  rough  uniform  sheet,  by  pass- 
ing between  iron  rollers ;  then,  as  the  roUing  eontinues,  20  lbs. 
of  powdered  silicate  of  magnesia  (French  chalk)  are  gradually 
sifted  upon  the  caoutchouc,  until  the  whole  is  well  mixed  in ; 
and  afterwards  the  mass  is  worked  into  a  uniform  consistence 
by  means  of  the  apparatus  used  for  making  what  is  called 
manufactured  caoutchouc,  described  in  the  specification  of  a 
patent  obtained  by  the  present  patentee,  April  18,  1837. 

If  the  mixture  is  intencted  for  cutting  into  sheets  or  other 
forms,  it  is  pressed  in  moulds,  and  cut  up  in  the  usual  man- 
ner ;  but  where  large  sheets,  o£  a  coarse  quality,  are  wanted, 
it  is  brought  to  the  requii^ed  thickness  by  rolling.  If  the 
mixture  is  to  be  spread  upon  cloth,  or  upon  a  coating  of 
caoutchouc,  previously  applied  thereto,  for  the  purpose  o£ 
removing  the  adhesiveness  of  the  same,  the  mixture  is  brought 
to  the  consistence  of  dough  or  putty,  by  the  application  of  a 
small  quantity  of  solvent,  and  is  spread  in  the  same  mann^, 
and  by  a  simibr  spreading  machme  to  that  described  in  tiie 
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above-mentioned  specification.  When  yiery  thin  sheets  or 
fihns  are  required,  the  mixture  is  spread  upon  cloth,  pre* 
viously  saturated  with  size,  and  is  afterwards  stripped  o£f,  in 
the  same  way  as  is  set  forth,  with  respect  to  making  sheets 
of  caoutchouc,  in  the  specification  of  another  patent,  granted 
to  the  present  patentee,  January  23,  1838.  Various  designs 
may  be  impressed  upon  the  surface  of  the  mixture,  by  means 
of  engraved  plates  or  rollers;  and,  if  required,  a  dull  matted 
appearance  may  be  given,  by  placing  woollen  cloth,  or  other 
suitable  fabric  (previously  sized),  upon  the  coated  surface  of 
the  cloth,  and  passing  them  between  rollers :  the  sized  cloth 
is  afterwards  to  be  stripped  ofif.  For  coarse  and  cheap  arti- 
cles, a  proportion  of  washed  lime,  or  Fuller's-earth,  dried  and 
sifted  very  fine,  may  be  mixed  with  the  silicate,  and  the 
quantity  of  the  latter  proportionably  reduced.  The  patentee 
sometimes  produces  an  article,  the  exterior  of  which  is  not 
adhesive,  and  is  composed  of  fine  materials ;  the  interior  con* 
taining  either  more  caoutchouc,  or  more  lime  or  Fuller's- 
earth,  as  the  case  may  require. 

All  the  above-mentioned  combinations  will  be  of  a  light 
drab  color,  or  of  a  darker  shade,  according  to  the  proportion 
of  siUcate  used ;  but  other  colcnrs  may  be  produced,  by  mixing 
any  suitable  pigment  with  the  silicate;  and  when  printed 
patterns  are  required^  the  color  is  mixed  wi^  a  thin  solution 
of  caoutchouc.  Asphalte  may  be  employed,  instead  of,  or 
combined  with,  the  silicate,  if  a  dark  color  is  no  detriment ; 
its  combination  with  caoutchouc  may  be  effected  in  the  dry 
state,  by  reducing  the  asphalte  to  powder,  and  treating  it  in 
the  same  manner  as  described  with  respect  to  the  silicate ; 
the  proportions  found  to  answer  are  firom  6  to  7  lbs.  of 
asphalte  to  8  lbs.  of  caoutchouc ;  but  if  the  silicate  is  also 
used,  the  quantity  of  asphalte  should  be  reduced  accordingly : 
plumbago  may  likewise  be  introduced  into  the  mixture,  when 
it  is  of  a  dark  color.  This  mixture,  when  intaided  to  be 
spread  upon  cloth,  or  made  into  thin  sheets,  is  softened  and 
treated  in  the  same  way  as  the  mixture  first  mentioned. 
Neariy  the  same  results  are  obtained  by  dissolving  the  as- 
phalte in  coal  naphtha,  and  employing  this  solution,  instead 
of  na{^tha  or  other  solvent,  for  softening  the  caoutchouc,  to 
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bring  it  to  a  suitable  consistence  for  the  spreading  machine ; 
and  if  the  silicate  is  to  be  used  with  the  asphalte^  it  may  be 
sifted  in.  These  mixtures  may  be  applied  in  a  diluted  state^ 
by  means  of  a  brushy  to  waterproofing  fabrics. 

The  second  part  of  this  invention^  consists  in  preventing 
or  diminishing  the  tendency  of  caoutchouc  to  stiffen  and 
harden^  when  exposed  to  a  cold  temperature^  and  to  become 
softened  or  decomposed  by  heat,  grease,  or  oil^  by  intimately 
blending  sulphur  with  the  caoutchouc^  and  treating  the  com- 
bination in  the  manner  hereafter  described. 

Various  modes  of  combining  sulphur  with  caoutchouc  may 
be  adopted  ;  but  the  patentee  prefers  the  following  : — ^The 
caoutchouc,  after  being  rolled  into  rough  sheets,  or  cut  to 
any  convenient  form  or  size,  is  immersed  in  melted  sulphur, 
contained  in  an  iron  vessel,  and  kept  at  from  240°  to  250° 
Fahr.j  it  is  there  allowed  to  remain  imtil  the  sulphur  has 
completely  penetrated  the  caoutchouc,  which  may  be  ascer- 
tained by  cutting  it  with  a  wet  knife,  and  if  the  operation 
is  complete,  the  color  of  the  caoutchouc  will  be  changed 
throughout  to  a  yellowish  tint ;  the  sulphur,  adhering  to  the 
surface,  being  then  scraped  off,  the  caoutchouc  will  be  found 
to  have  taken  up  from  one-tenth  to  one-sixth  of  its  weight 
of  sulphur.  Sulphur  may  likewise  be  combined  with  caout- 
chouc, by  reducing  the  former  to  a  fine  powder,  and  mixing 
it  mechanically ;  and  it  may  also  be  blended  with  the  sur- 
faces of  articles  of  caoutchouc,  by  heating  them  to  about 
200^,  and  sifting  and  rubbing  flour  of  sulphur  upon  them. 
The  patentee  sometimes  blends  sulphur  with  caoutchouc,  by 
means  of  a  solvent;  saturating  the  solvent  with  as  much 
sulphur  as  it  will  take  up  by  boiling,  and  employing  as  much 
of  this  saturated  solvent  as  will,  after  evaporation,  leave  the 
requisite  proportion  of  sulphur  blended  with  the  caoutchouc : 
when  this  saturated  solution  is  allowed  to  cool,  any  excess  of 
sulphur  will  fall  down  in  crystals ;  if,  therefore,  it  is  desired 
to  employ  a  larger  proportion  of  sulphur,  it  must  be  kept 
hot, — ^in  this  case,  the  patentee  prefers  to  use  oil  of  tiu*pentine 
as  the  solvent.  The  siUcate  of  magnesia,  and  other  substan- 
ces, mentioned  in  the  first  part  of  this  description,  may,  if 
preferred,  be  mixed  with  the  combination  of  sulphur  and 
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caoutchouc^  in  suitable  proportions  for  removing  the  clammy 
adhesiveness;  but  it  should  be  understood  that  the  addition 
of  these  substances  has  the  effect  of  lessening  the  elasticity  of 
the  caoutchouc.  These  nurtures  may  be  applied  to  the  same 
purposes  as  those  described  under  the  first  part  of  this  in- 
vention. 

The  patentee  remarks^  that  the  caoutchouc,  although  com- 
bined with  sulphur,  as  above  described,  is  still  as  soluble  as 
before,  and  has  not  yet  undergone  the  change  by  which  the 
improvements  contemplated  in  this  portion  of  the  invention 
are  carried  out,  viz.,  that  of  resisting  the  action  of  the  varying 
temperature  of  the  atmosphere,  and  also  that  of  various  sol- 
vents. When  caoutchouc  alone  is  to  be  operated  upon,  this 
change  may  be  produced  by  immersing  it  in  melted  sulphur, 
as  hereinbefore  mentioned ;  and  then  raising  the  temperature 
to  800''  or  from  800''  to  870^,  and  keeping  the  caoutchouc 
immersed  for  a  longer  or  shorter  period,  according  to  its  bulk 
or. thickness,  or  the  extent  to  which  the  change  is  required  to 
be  carried :  for  instance,  if  sheet  caoutchouc,  one-sixteenth  of 
an  inch  thick,  is  immersed  in  sulphur,  at  850°  to  870°,  from 
ten  to  fifteen  minutes,  the  change  will  be  produced ;  or,  if 
the  sulphur  is  heated  only  to  from  810°  to  820°,  and  the 
caoutchouc  immersed  from  fifty  to  sixty  minutes,  the  result 
will  be  much  the  same ;  if  continued  for  two  hours,  at  the 
same  temperature,  the  effect  will  be  proportionably  increased ; 
if  continued  for  a  longer  time,  the  caoutchouc  becomes  of 
a  darker  color,  and  nearly  loses  its  property  of  stretching ; 
and  if  carried  still  further,  it  turns  nearly  black,  has  some- 
what the  appearance  of  horn,  and  may  be  pared  with  a  knife, 
similarly  to  that  substance. 

This  treatment,  it  is  stated,  will  increase  the  elastic  pro- 
perty of  manufactured  caoutchouc,  and  enable  it  to  resist,  to  a 
considerable  extent,  the  action  of  heat,  oil,  and  grease,  aa  well 
aa  the  effect  of  cold,  and  the  action  of  the  menstruums  by 
which  caoutchouc  is  commonly  dissolved.  When  the  mixture 
is  spread  upon  cloth,  or  attached  to  other  substances,  capable 
of  enduring  the  necessary  temperature,  such  articles  are 
passed  over  plates  or  cyUnders,  heated  sufficiently  to  effect  the 
change ;  and  in  some  cases,  such  as  for  the  strapping  on  the 
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seams  of.  garments,  hot  irons  may  be  employed  to  effect  the 
change.  Another  mode  of  submitting  the  articles  to  the 
necessary  temperature  is,  by  means  of  a  stove,  heated  to  the 
required  degree ;  which  degree,  and  the  proper  period  for  the 
article  to  remain  in  the  stove,  must  depend  upon  the  nature 
of  the  case :  for  instance,  if  sheet  caoutchouc,  or  thread,  or 
any  similar  article,  is  to  be  operated  upon,  the  time  and  tem- 
perature before  mentioned,  with  respect  to  melted  sulphur, 
will  answer ;  if  the  article  is  partly  composed  of  cloth,  coated 
on  one  side,  such  as  a  single  texture  of  cahco,  rendered  water- 
proof by  a  thin  coat  of  the  mixture,  a  temperature  of  from 
290°  to  300°  will  be  sufficient,  and  the  period  for  remaining 
in  or  passing  through  the  stove,  from  one  and  a  half  to  two 
minutes, — ^for  a  thicker  coat,  longer  time  will  be  necessary  ; 
when  two  plies  of  cloth  are  to  be  united,  the  time  and  tem-. 
perature  must  be  regulated  according  to  the  thickness  of  the 
textures,  and  the  interposed  coating  of  the  mixture ;  when  a 
greater  number  of  plies  of  cloth  are  to  be  combined,  and  it  is 
imagined,  from  the  thickness  of  the  cloth,  or  the  number  of 
plies,  that  the  heat  will  not  readily  penetrate  the  mass,  two 
folds  of  the  cloth  are  first  united,  and  passed  through  the 
stove,  until  the  change  is  effected ;  then,  another  fold  being 
added,  they  are  again  passed  through  the  stove,  and  so  on 
until  the  required  number  of  folds  are  united.  Another 
method  of  effecting  the  change  is,  by  immersing  the  articles 
in  water  or  steam,  under  pressure,  raised  to  the  desired  tem- 
perature. 

By  introducing  a  small  quantity  of  boiled  linseed  oil, 
stearine,  or  spermaceti,  with  the  sulphur,  an  agreeable 
smoothness  is  communicated  to  the  surface  of  the  mixture. 
When  the  mixture  is  to  be  used  for  saturating  doth,  or 
similar  purposes,  or  for  coating  uneven  surfaces,  it  is  diluted 
with  a  solvent  to  any  required  consistence,  and  applied  with  a 
brush ;  and  the  articles  are  afterwards  submitted  to  the  action 
of  heat.  The  sulphur  may,  if  desired,  be  more  or  less  dis- 
charged from  the  caoutchouc,  after  it  has  undergone  the 
change,  by  submitting  it  to  the  known  solvents  of  sulphur  ; 
preference  being  given  to  a  solution,  in  water,  of  sulphate  of 
soda,  at  a  temperature  of  200°. 
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The  patentee  claimg.  Firstly^ — the  combination  of  caout- 
chooc  with  nUcate  of  magnesia;  whereby  manufiietnred 
caoutchouc  is  rendered  free  from  that  clammy^and  adhesive 
character  which  it  usoally  possesses.  Secondly^ — ^the  modes^ 
herein  described,  of  combining  asphalte  with  caoutchonc. 
Thirdly, — the  treating  of  caoatchooc  (eitha  alone,  or  in  com- 
bmation  with  other  substances)  with  sulphur,  when  acted  on 
by  heat,  and  thus  changing  the  character  of  caoutchouc,  as 
herein  described. — [InroUed  in  the  Petty  Bag  Office^  May, 
1844.] 

To  William  Brockedon,  of  Devonskire'Street,  Queen^s- 
square,  in  the  county  of  Middlesex,  (rent.,  for  improve- 
ments in  covering  the  roofs  of  houses  and  other  buildings^ 
in  covering  the  valves  used  when  propelling  by  atmospheric 
pressure,  in  covering  the  sleepers  of  railways,  and  in 
covering  parts  of  stringed  and  keyed  musical  instruments. 
—[Sealed  24th  July,  1844.] 

This  invention  consists  in  the  application  of  India-rubber, 
combined  with  sulphur,  and  subjected  to  a  high  temperature, 
as  described  in  the  specification  oi  a  patent  granted  to  Thomas 
Hancock,  21st  November,  1843,*  to  various  useful  purposes. 
The  India-rubber,  thus  treated,  being  unaffected  by  the 
varying  temperature  of  the  atmosphere,  it  is  proposed  to  be 
used  by  the  patentee,  firstly,  for  coating  the  boarding  of  wooden 
roofs  of  buildings ;  this  is  effected  by  rolling  the  India-rubber 
into  sheets,  and  securing  the  sheets  on  the  roof  by  nails.  The 
second  application  consists  in  forming  therewith  the  surfeu^es 
of  the  longitudinal  valves  which  close  the  sUts  or  openings  in 
the  main  pipes  or  tubes  of  atmospheric  raUways,  instead  of  using 
leather  as  heretofore.  Thirdly, — the  invention  consists  in 
inserting  this  combination  of  India-rubber  and  sulphur  be- 
tween  the  rails  and  sleepers,  or  between  the  chairs  and  sleep- 
ers of  railways :  when  the  rails  are  fastened  upon  continuous 
sleepers,  without  the  intervention  of  chairs,  the  composition  is 
cut  into  long  strips,  corresponding  in  width  with  the  base  of 
the  rail,  and  is  placed  between  it  and  the  sleeper;  but  when 

*  For  description  of  this  invention  see  p.  178  of  our  present  volume. 
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chairs  are  used^  the  composition  is  cut  into  pieces  correspond- 
ing in  area  with  the  base  of  the  chair^  and  is  inserted  between 
the  chair  and  the  sleeper.  Fourthly^ — ^this  composition  is  to 
be  used  as  a  substitute  for  felt  or  leather^  for  covering  the 
heads  of  pianoforte  hammers  (the  strips  of  composition  being 
slightly  stretched  over  the  hammer-heads^  and  secured  thereto 
by  a  solution  of  India-rubber^  or  other  suitable  means) ;  and 
also  for  covering  the  key-stops  of  flutes  and  similar  wind  in- 
struments. 

In  using  the  composition  for  roofing  and  railway  purposes, 
it  has  been  found  advantageous  to  combine  calamine  there- 
with, in  the  state  of  powder  (but  the  patentee  does  not  claim 
the  use  of  calamine  for  such  purposes) ;  and  other  matters 
may  also  be  mixed  with  the  composition,  to  lessen  the  e3q)ense 
of  preparing  a  given  quantity. 

The  patentee,  in  concluding  his  specification,  says :  ''What 
I  claim  is.  Firstly, — ^the  combining  a  preparation  of  India- 
rubber,  of  the  character  herein  described,  with  the  boarding 
or  wood  covering  of  the  roofs  of  houses  and  other  buildings. 
Secondly, — I  claim  the  adaptation  and  application  of  a  pre- 
paration of  India-rubber,  of  the  character  herein  described, 
for  covering  and  contact  surfaces  of  the  parts  of  valves  of 
atmospheric  railways,  as  herein  described.  Thirdly, — I  claim 
the  combining  of  a  preparation  of  India-rubber,  of  the  cha- 
racter herein  described,  with  the  upper  siufaces  of  sleepers  of 
railways,  so  as  to  produce  an  elastic  bed  for  the  rails  or 
chairs.  And  Fourthly, — I  claim  the  combining  |a  prepara- 
tion of  India-rubber,  of  the  character  herein  described,  with 
the  hammers  of  pianofortes,  and  with  the  key-stops  of  flutes 
and  other  musical  instruments  having  like  stops  acted  on  by 
keys.'' — \InroUed  in  the  Inrolment  Office^  Jamuiry,  1845.] 


^ 


To  James  Boydell,  Jun.,  of  Oak  Farm  Works,  Stafford- 
shire, iron  master,  for  improvements  in  the  manufacture 
of  metals  for  edge  tools — [Sealed  26th  January,  1843.] 

This  invention  consists  in  welding  iron  and  steel  together, 
in  such  a  manner  that,  when  cut  up  to  form  edge  tools,  the 
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steel  will  be  in  a  thin  layer  to  form  the  cutting-edge.  The 
patentee  effects  this  improvement  by  first  piling  a  slab  or 
plate  of  steel  upon  two  or  more  similar  plates ;  then  heatings 
it  in  a  fdmace  to  a  good  welding  heat^  and  passing  it  between 
grooved  or  other  suitable  rollers^  by  which  means  it  is  con- 
verted into  bars ;  the  steel  being  in  a  thin  layer^  either  on  one 
of  the  outer  surfaces  of  the  bar^  or  between  two  surfaces  of 
iron^  according  to  the  kind  of  tool  required  to  be  made  there- 
from. The  bars  thus  produced  are  cut  up^  and  manufactured 
into  the  shape  of  the  desired  articles^  by  forging ;  they  may 
then  be  tempered^  and  the  cutting-edges  ground  as  usual. 
When  making  plane  irons^  or  other  tools  in  which  the  steel 
of  the  cutting-edge  is  required  to  e3d;end  but  a  short  distance^ 
the  patentee  appUes  the  steel  only  near  one  edge  or  side  of 
the  pile^ — so  that  when  cut  up  and  manufactured^  the  steel 
will  be  only  on  the  cutting  part  of  the  blade.  In  this  man- 
ner azes^  hatchets^  adzes^  choppers^  knives  of  all  kind^  scis- 
sors^ razors^  scythes^  chisels^  gouges^  &;c.^  may  be  economically 
manu&ctured ;  the  steel  being  used  merely  Jbr  forming  the 
edge^  whilst  the  requisite  stiffness  of  the  tools  will  be  obtained 
by  the  iron  combined  with  the  steel. 

The  bars  which  have  the  steel  on  one  side  are  suitable  for 
chisels  and  other  similar  tools^  which  have  a  cutting-edge  on 
one  side;  the  iron  being  ground  away  when  making  and 
sharpening  the  tool,  and  the  steel  cutting-edge  ^jj:^'^** 
being  left,  as  shewn  at  fig.  1.  Those  bars  having 
a  layer  of  steel  running  through  them,  are  in- 
tended for  forming  that  class  of  tools,  both  sides 
of  which  are  ground  away  to  make  the  cutting-  W  > 
edge,  as  shewn  at  fig.  2.  ^ 

The  second  part  of  the  invention  consists  in  preparing 
metals  for  the  manufacture  of  spades.  It  has  hitherto  been 
the  practice  in  making  this  article,  to  form  iron  into  "  moulds'' 
and  "  half  moulds,''  each  of  which  were  formed  by  a  separate 
forging;  they  were  then  "  steeled"  for  the  cutting-edge,  and 
plated  out  by  the  hammer  or  roller.  By  the  present  inven- 
tion, however,  several  moulds  or  half  moulds  are  produced  in 
one  bar ;  and,  when  required,  steel  is  applied  between  two  half 
moulds,  or  on  the  front  or  back  surface  of  a  mould. 
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In  carrying  out  this  part  of  the  invention^  a  bloom  or  pile 
of  iron  is  hammered  into  a  proper  shape^  and  then^  by  means 
of  a  tilt-hanuner^  a  series  of  recesses  are  formed  therein ;  thus 
Fig.  3.    Fig.  4.     bringing  the  mass  of  iron  to  the  form  of  fig.  8, 

(the  upper  and  under  surfaces  being  flat).  The 
indented  bar  is  then  passed  lengthways  between 
rollers^  by  which  means  it  is  made  to  assume 
the  form  of  fig.  4,  and  is  ready  to  be  cut  in 
pieces  at  the  dotted  lines  a,  b',  which  pieces 
form  either  moulds  or  half  moulds,  according 
to  the  thickness  of  the  metal.  When  the  metal  is  only  thick 
enough  for  half  moulds,  two  such  bars  as  that  shewn  at  fig.  4, 
are  welded  together;  care  being  taken  to  keep  the  corre«- 
sponding  parts  b,  (which  are  to  form  the  straps  of  the  spade), 
from  joining,  by  inserting  clay  between  them.  Should  it  be 
required  to  give  the  spade  a  steel  cutting-edge  between  the 
two  half  moulds,  this  may  be  effected  by  placing  over  the 
parts  a  thin  plate  of  steel,  of  a  width  sufficient  for  one  plate 
to  form  the  cutting-edge  of  two  spades.  If  the  front  or  back 
of  a  spade  or  shovel  is  to  be  steeled,  a  slab  or  bar  of  steel 
must  be  placed  on  one  side  of  each  of  the  moulds,  and 
the  whole  submitted  to  a  welding  heat,  when  the  sur&ce  of 
the  metals  will  run  together  sufficiently  to  aUow  of  the  bar 
being  removed  from  the  furnace  and  passed  between  rollers, 
which  will  weld  the  parts  together,  excepting  where  the  day 
(as  before  mentioned)  is  introduced.  The  bar,  thus  produced, 
is  then  to  be  cut  at  the  lines  a,  by  and  the  moulds  plated  out 
in  the  usual  manner. 

The  third  part  of  this  invention  relates  to  a  peculiar  manu- 
£EU;ture  of  steel,  for  making  edge  tools,  whereby  a  very  suitable 
metal  is  produced  at  a  smaU  cost,  compared  with  the  steel  now 
used;  it  consists  in  melting  maUeable  iron  in  a  blast  furnace, 
and  making  it  again  into  malleable  iron,  by  puddling ;  or,  it 
may  be,  refining  and  puddling  such  cast-iron,  and  drawing  the 
same  intobars  or  rods,  and  converting  it  into  steel.  In  carry- 
ing out  this  part  of  his  invention,  the  patentee  prefers  using 
scrap  or  wrought-iron,  which  is  introduced  with  coke  into  a 
cupola,  and  is  run  into  pigs;  the  iron  is  then  puddled,  and 
again  converted  into  wrought-iron,  in  the  same  manner  as  if 
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it  had  been  obtained  direct  from  the  ore ;  or  the  pigs  of  cast- 
iron^  obtained  by  melting  wrought-iron^  may  be  refined  and 
puddled.  The  puddled  iron  is  then^  by  means  of  hammers 
or  rollers^  drawn  into  bars  and  converted  into  steely  in  the 
ordinary  manner. 

The  patentee  claims.  Firstly,— the  mode  of  manufacturing 
metals  for  the  class  of  edge-tools  first  above  described,  by 
piling  iron  with  steel,  and  rolling  such  piles  into  bars ;  and 
then  cutting  up  the  bars  of  metal,  and  manufaicturing  the 
parts  thereof,  by  forging  them  into  the  shapes  of  the  edge- 
tools  described.  Secondly, — ^the  mode,  above  described,  of 
manufacturing  the  metals  for  that  class  of  edge-tools  called 
spades  and  shovels.  Thirdly, — ^the  mode  of  manufacturing 
steel  for  edge-tools,  by  employing  iron  which  has  been 
melted  after  having  been  converted  into  maUeable  iron,  and 
again  made  into  maUeable  iron,  as  before  described. — [In-" 
rolled  in  the  Inrolment  Office,  July,  1843.] 


To  James  Power,  of  Threadneedle-street,  in  the  city  of 
Ixmdon,  merchant,  for  improvements  in  the  manufacture 
of  candles  and  soap,  and  in  treating  a  certain  vegetable 
matter  for  such  manufactures  and  other  uses, — being  a 
communication. — [Sealed  12th  September,  1844.] 

This  invention  consists  in  rendering  the  products  obtained 
from  olive  oil  available  for  the  manufacturing  of  candles  and 
soap^  and  for  other  uses ;  also  in  treating  olive  oil,  and  its 
constituents,  margarine,  oleine,  and  stearine,  so  as  to  convert 
such  constituents  into  acids,  to  separate  the  concrete  fatty 
acids  from  the  liquid  acids,  and  to  purify  them  separately  for 
their  respective  uses. 

The  mode  of  treating  olive  oil,  according  to  this  invention 
is  as  follows : — ^The  oil  is  put  into  a  vat,  lined  with  lead,  and 
for  each  100  lbs.  of  oil,  14  lbs.  of  slaked  and  sifted  lime  (pre- 
viously brought  to  the  consistence  of  cream  by  the  addition 
of  water)  are  introduced;  the  mixture  is  caused  to  boil,  by 
the  admission  of  steam  through  perforated  pipes  at  the  bot- 
tom of  the  vat,  and  the  boiling  is  kept  up  for  a  period 
varying  from  12  to  20  hours ,-  the  vat  is  then  covered,  and 
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the  contents  aQowed  to  settle.  The  substance  which  sub- 
sides will  have  a  granular  appearance^  if  the  boiling  has  been 
sufficient  to  produce  the  combinations  termed  margarate^ 
oleate^  and  stearate  of  lime;  after  being  removed  from  the 
vat,  it  is  dried,  crushed,  and  sifted. 

Into  another  vat,  made  of  white  wood,  as  much  sulphuric, 
nitric,  or  hydrochloric  acid  is  introduced,  as  will  saturate  the 
lime  used  in  the  first  process;  and  whichever  acid  is  used,  it 
should  be  diluted  with  seven  or  eight  times  its  weight  of 
water :  sulphuric  acid  is  the  most  economical ;  and  18^  lbs. 
of  it  will  saturate  14  lbs.  of  lime.  The  diluted  acid  is  made 
to  boil,  by  means  of  steam  pipes,  and  the  powdered  compound 
of  lime  and  fatty  acids  is  thrown  in ;  the  boiling  is  continued 
until  the  lime  combines  with  the  mineral  acid,  and  the  fatty 
adds,  becoming  thereby  disengaged,  float  on  the  surface  of 
the  water,  while  the  lime  falls  to  the  bottom,  in  the  state  of 
sulphate  of  lime;  the  steam  being  now  turned  off,  the  con- 
tents of  the  vat  are  allowed  to  rest  for  some  time ;  and  then 
the  fatty  acids  are  removed,  and  washed  with  water  in  a 
leaden  vessel.  After  this  washing  the  fatty  acids  are  put 
into  porcelain,  glass,  or  stone-ware  vessels,  heated  by  a  steam 
bath;  when  they  become  melted  an  addition  is  made  for 
every  cwt.  of  4  oz.  nitric  acid  of  1*30  specific  gravity,  together 
with  some  small  pieces  of  zinc,  and  as  much  water  as  will 
dilute  the  acid  to  about  3°  or  4°  Baume,  which  is  fi*om  1*020 
to  1*027  specific  gravity ;  and  the  mixture  is  stirred  with  a 
rod  of  white  wood  for  five  or  six  minutes,  during  which  time 
nitrous  ftimes  will  be  evolved  by  the  action  of  the  zinc  upon, 
the  nitric  acid.  The  heat  is  continued  for  about  two  hours, 
with  occasional  stirring ;  then  the  vessels  are  removed  from 
the  steam  bath,  and  their  contents  washed  with  water,  and 
aUowed  to  cool  in  wooden  vessels.  When  cold,  the  fet  is 
put  into  bags,  and  submitted  to  pressure,  in  a  screw  or  hy- 
draulic press,  until  the  oleic  acid  has  been  expelled.  The 
pressed  cakes  are  melted  in  a  boiler,  and  20  per  cent,  of 
alcohol  (about  48°  over-proof)  or  wood  spirit,  commonly 
called  wood  naphtha,  is  thoroughly  incorporated  with  the 
melted  fat  by  agitation ;  the  mixture  is  then  drawn  off  into 
a  vat,  which  is  to  be  careftdly  covered,  and  the  mixture  left  for 


American  Patents.  189 

about  15  to  20  hours  to  cool  and  crystallize.  The  solid  fat 
acids,  thus  obtained,  being  now  subjected  to  pressure,  a  thin 
oily-looking  liquid  will  run  off  with  the  spirits,  and  the  com* 
bination  must  be  afterwards  distilled,  to  recover  the  spirits 
for  future  use.  The  pressed  cakes,  which  consist  of  a  mixture 
of  margaric  and  stearic  acidii,  are  melted  in  a  shallow  leaden 
ressel,  along  with  a  quantity  of  water,  and  are  kept  boiling  by 
means  of  steam,  while  the  surface  is  exposed  to  the  air  and 
sunshine  (if  practicable)  for  about  15  to  20  hours.  The  con- 
crete htty  acids  are  bleached  by  adding  to  each  cwt.  of  them, 
2  lbs.  of  sulphuric  acid,  diluted  with  8  lbs.  of  water,  with 
which  4  oz.  of  pulverized  peroxide  of  manganese  has  been 
previously  mixed,  and  steaming  the  whole  in  a  vat,  by  means 
of  a  perforated  leadim  pipe. 

Candles  may  be  made  from  the  above  products  of  olive  oil^ 
either  alone,  or  combined  with  wax  or  other  material.  In 
making  mould  candles,  the  patentee  prefers  to  use  glass 
moulds,  and  expose  the  candles  therein  to  the  bright  daylight, 
in  order  to  produce  a  bleaching  effect  upon  them. 

The  oleic  acid  may  be  used  for  making  soap,  in  the  same 
manner  as  oleic  acid  from  tallow  and  other  substances  has 
been  before  used.  It  may  also  be  employed,  instead  of  other 
oils,  in  the  manufacture  of  wool. 

The  patentee  claims,  as  his  invention,  ^^the  manufacture 
of  candles  by  applying  stearic  and  margaric  acid  of  olive  oil  ; 
and  the  treating  of  olive  oil  in  the  manner  herein  described, 
for  obtaining  such  acids  for  the  manufacture  of  candles, 
soap,  and  other  uses.'^ — [InroUed  in  tfte  Inrolment  Office, 
March,  1845.] 
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From  the  "Journal  cfihe  Franklin  Jn$tUutef* 


KDITRD  BY  DS.  TlIOMAf  P.  iOVEf. 


To  William  K.  Allen,  Brovmshord^  Oldham  Ccvniy^Kentwchy^ 
for  an  imprtwement  in  the  pUmgh,     [Dated  31  st  January.] 

This  plough  is  made  altogetlier  of  iron;  the  standard  is  jointed 
to  the  land  side,  and  connected  with  the  mould-board  by  a  setting 
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screw  bolt.  The  beam  is  jointed  to  the  top  of  the  standard ; 
and  the  back  end,  which  is  slotted,  is  connected  with  the  handles 
by  a  setting  screw  bolt;  and  then  two  links  are  jointed  with 
screw  bolts  to  the  lower  end  of  the  handles,  the  standard,  and 
beam. 

Claim ; — *'  I  make  no  claim  to  the  individual  parts  of  the  plougb> 
nor  to  making  it  entirely  of  iron ;  but  all  that  1  do  claim,  and  for 
which  1  ask  letters  patent,  is  the  adjustable  plough  stock,  in 
combination  with  the  adjustable  handle,  as  set  forth." 


To  John  Taylor,  Shade  Gap,  Huntingdon  county.  Pa,,  for  a 
machine  for  forging  and  swaging  anvils, —  [Dated  31st  Jan- 
uary.] 

The  swages  in  this  machine,  as  in  all  others,  are  made  one  moT- 
able  and  the  other  permanent;  the  latter  is  called,  in  the  specifi- 
cation, the  bed;  the  two  are  so  formed  as  to  give  to  the  anvils 
when  completed,  the  required  curves ;  and  to  prevent  this  opera- 
tion from  forcing  the  surplus  metal  to  the  face,  and  rendering  it 
uneven,  there  is  a  verticfd  rest,  which  is  a  continuation  of  the 
bed,  against  which  the  face  of  the  anvil  to  be  acted  upon  is 
placed.  After  the  proper  curves  have  been  given  to  the  anvil,  it 
IS  secured  in  a  double  screw  clamp,  jointed  to  the  floor ;  and,  on 
each  side,  there  is  a  common  anvU,  placed  at  such  a  distance 
irom  the  clamp,  that  the  two  sides  can  be  forged,  alternately^ 
without  removing  the  anvil  from  the  clamp. 

Claim: — "  I  make  no  claim  to  the  frame,  hammers,  and  guides. 
What  1  claim,  is  the  bed  on  which  the  anvil  is  formed ;  shaped 
to  correspond  with  the  required  form  of  the  anvil,  in  combina- 
tion with  the  vertical  face,  rest,  or  guage,  as  set  forth.  Like- 
wise, the  jointed  clamp  in  combination  with  the  side-rests  or 
anvils." 


To  Joseph  Weisman,   Philadelphia,   Pennsylvania,  for  a  new 
compound  or  paint,  denominated  "  the  indestructible  carbonic 
paint,*' — [Dated  31st  January.] 

The  patentee  says,  the  nature  of  my  invention  consists  in  com- 
bining the  metal  of  carbon,  or  purified  graphite,  with  caoutchouc 
and  sheUac,  together  with  a  small  portion  of  acetate,  or  sugar  of 
lead;  the  ingredients  being  mixed  with  linseed  oil  and  spirits  of 
turpentine. 

Claim : — "  What  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is,  the  combination  of  carbon  or  pure  graphite^ 
with  caoutchouc  and  shellac,  together  with  acetate  of  lead,  linseed 
oil,  and  spirits  of  turpentine,  for  the  purpose  set  forth,  forming 
a  perfectly  indestructible  anti-corrosive  pigment,  wliich  also 
serves  the  purposes  of  anti-attrition. 


^ 
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To  Stephen  Waterman,  Greenunch,  Conn,,  and  D.  Russell, 
New  York  city,  for  an  improvement  in  ships*  blocks. — [Dated 
Slat  January.] 

This  improvement  consists  simply  in  putting  the  metal  stnqp 
used  on  ship  blocks,  on  the  inside,  instead  of  the  outside,  of  the 
cheeks,  so  that  these  straps  are  directly  against  the  sides  of  the 
sheave;  thus  shortening  the  bearings  of  the  pin,  which  may, 
therefore,  be  reduced  in  diameter. 

Claim: — "What  I  claim,  is  constructing  the  blocks  in  the 
manner  described,  with  the  straps  passing  down  through  the  sheU, 
on  the  inside,  close  to  the  sheave,  in  the  manner  and  for  the 
purpose  described." 


To  Moses  Palmer,  BeUtimore,  Maryland,  for  an  improved  method, 
of  lining  metal  boxes  of  carriage-wheel  hubs. 

This  is  for  lining  the  metal  box  with  leather,  by  cutting  or  cast- 
ing a  groove  inside  of  the  box,  along  its  whole  length,  to  receive 
and  hold  the  edges  of  the  leather  lining.  At  one  end  this  groove 
passes  entirely  through  the  thickness  of  the  metal  of  the  box,  to 
secure  the  leader  by  means  of  rivets,  or  other  analogous  devices. 
Claim : — ''  What  I  claim  as  new,  is  the  combining  of  a  lining 
of  leather,  or  of  hide,  with  a  metallic  box,  intended  to  be  inserted 
in  the  hub,  or  nave,  of  a  carriage-wheel ;  such  lining  being  se- 
cured in  place  and  combined  wiUi  the  metal  substantially  in  the 
manner  set  forth,  and  made  known." 


To  George  Peck,  Fairfidd,  Connecticut,  for  an  improvement  in 
the  cotton  press. 

This  is  for  an  improvement  in  a  press  previously  patented,  but 
which  has  not  yet  been  noticed  in  this  Journal,  in  consequence 
of  the  hiatus  in  this  list,  which  we  hope  to  close  up  very  soon. 

The  action  of  this  press  is  upwards,  and  to  the  under  part  of 
the  follower  two  rods,  called  "levers,"  are  jointed,  the  other 
ends  of  which  rods  are  provided  with  rollers,  that  run  on  rails  on 
a  horizontal  platform.  Blocks,  or  pulleys,  are  attached  to  the 
lower  ends  of  these  rods,  provided  with  appropriate  cords,  or 
chains,  that  virind  around  a  virindlass  midway  between  the  rods, 
or  levers,  for  the  purpose  of  drawing  them  towards  each  other, 
and  thus  cause  them  to  act  in  the  manner  of  a  double  toggle- 
joint  lever,  in  forcing  up  the  platten  or  follower  of  the  press  ;  the 
platform  taking  the  place  of  Uie  lower  arms  of  the  toggles.  Such 
is  the  press  previously  known,  and  the  improvement  in  question 
is  for  the  purpose  of  drawing  out  the  rods,  or  levers,  and  drawing 
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down  the  platten,  whicli  is  effected  by  means  of  two  spriogs  on 
each  side,  one  extending  from  the  lower  end  of  each  rod,  or  lever, 
passing  over  the  end  of  an  arm  jointed  to,  and  projecting  from, 
the  side  of  the  frame,  and  then  extending  up  to  the  end  of  another 
spring,  projecting  out  horizontally  from  the  upper  part  of  the 
press-frame. 

Claim  : — "  I  make  no  claim  to  the  combined  levers  and  follower, 
nor  to  the  apparatus  for  drawing  them  together  in  pressing ;  but 
'what  I  do  claim,  as  my  invention,  is  the  combination  of  the 
springs  and  levers  for  drawing  down  the  follower,  in  the  manner 
set  forth." 


To  Samuel  Rust,  dty  of  New  York,  for  an  improvement  in  lamps, 
—[Dated  9th  March.] 

This  is  for  an  improvement  in  hand  and  other  lamps,  in  which 
the  wick  is  raised  by  means  of  a  roller,  and  the  object  is  to  insure 
the  raising  of  the  wick  by  the  roUer,  which  it  does  not  always  do 
as  heretofore  arranged,  and  to  facilitate  the  introduction  of  the 
wick.  These  two  objects  are  attained  by  attaching  a  spring  to  the 
wick  tube  which  extends  up  through  a  hole,  or  recess,  in  the  cap, 
made  sufficiently  large  to  give  it  ample  play.  The  upper  end  of 
the  spring  is  provided  with  a  thumb-piece,  by  which  it  can  be 
pressed  towards,  or  drawn  from,  the  roller. 

Claim  : — **  What  I  claim  is  a  thumb-piece,  press,  or  slide,  to 
manage  the  wick  by  pressing  the  thumb-piece,  press,  or  slide, 
against  the  wick,  or  wick  raiser,  with  the  finger  or  thumb,  or  re- 
lieving the  pressure  from  the  wick  or  wick  raiser,  combined  with 
the  roUer,  or  any  other  wick  raiser,  analogous  to  the  roller ;  and 
also  the  recess,  or  opening,  in  the  tube,  or  stopper,  combined 
with  either  the  spring  thumb-piece,  press,  or  sHde,  as  above  set 
forth,  or  in  any  other  way  which  is  essentially  the  same." 


To  Erastus  Arnold,  Otsego,  Otsego  county.  New  York,  for  an 
improvement  in  the  mill  for  grinding  grain, — [Dated  9th  March.] 

We  have  here  an  improvement  in  that  kind  of  mills  in  which  the 
faces  of  the  grinders  are  vertical,  and  the  nature  of  this  improve- 
ment will  be  fully  understood  by  reference  to  the  following — 

Claim : — ^What  I  claim  as  my  invention,  is  the  method  described 
of  constituting  the  permanent,  or  bed,  grinder,  by  covering  only 
a  portion  of  the  surface  with  teeth,  and  feeding  in  the  grain  at 
the  commencement  of  this  grinding  surface,  and  discharging  the 
meal  at  the  other,  instead  of  grinding  over  the  whole  surface,  as 
described." 
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LIVERPOOL  ASSIZES,— NISI  PBIUS. 

Brfore  Mr.  Jugfice  JViffhtman* 

Tnis  WM  an  action  to  try  the  talidity  of  a  patent  granted  to 
the  pkintiff  in  December,  1838,^  for  certain  improtementi  in 
metallic  pi»ton»«  The  declara^on  stated  that  the  defendant 
made  and  n«ed  the  intention  without  the  license  of  the  plaintiff, 
The  defendant  pleaded  the  general  iwrae ;  2d]  y^  that  the  plain* 
tiff  was  not  the  true  inventor ;  ddly,  that  the  invention  waa 
not  new ;  besides  three  or  fonr  other  pleas  which  are  nsnallj 
plea^led  in  cases  of  the  same  natnre* 

Mr.  Baines  (with  whom  was  Mr.  Webster,  anthor  of  ''Reports 
on  Patent  Cases,")  appeared  for  the  plaintiff,  and  stated  the  case* 
The  plaintiff,  Mr.  Benjamin  Goodfellow,  was  an  engineer  and 
millwright,  carrying  on  business  at  Hyde,  in  Cheshire,  llie  de- 
fendant, Mr.  Thomas  Swinglehnrst,  was  a  person  who,  till  lately, 
was  a  roller  maker;  bnt  since  he  had  got  possession  of  iiuf 
plaintiff's  invention,  he  had  set  np  the  trade  of  engine  maker,  at 
Preston ;  and  the  action  was  bronght  for  the  infringement  of  a 
patent,  which,  some  years  ago,  was  obtained  by  the  plaintiff  fbr 
certain  improvements  in  metallic  pistons.  In  the  constmction  of 
steam-engines,  as  the  jury  were  probably  aware,  an  object  of  first* 
rate  importance  was,  that  the  piston  should  be  so  adapted  to  tiie 
cylinder  in  which  it  worked,  that  there  might  be  as  little  escape 
of  steam  as  possible,  because,  if  the  steam  escaped,  the  power 
was  reduced  in  the  same  proportion.  It  would  appear  that,  when 
the  steam-engine  was  first  constructed,  the  piston  was  of  an  ex- 
tremely rude  character  in  comparison  with  what  it  is  at  the 
present  day.  At  that  time  it  appeared  to  have  been  a  mere  block 
of  wood,  which  was  fitted  into  the  cylinder  in  which  it  was  to  work, 
and  fitted  as  tightly  as  possible ;  but  it  was  found  not  to  work 
well,  and  the  next  thing  was  to  cover  the  piston  with  leather. 
That  plan,  however,  was  found  to  be  objectionable,  because,  in 
consequence  of  heat,  the  leather  lost  its  pliability,  and  conse* 
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quently  became  ill  fitted  for  the  purpose  to  which  it  was  applied. 
Then  came  another  improvement ;  instead  of  a  piston  of  wood, 
there  was  introduced  a  piston  of  metal,  and  that  piston  had  a 
groove  in  it,  which  was  filled  with  hemp ;  and  in  consequence  of 
the  elasticity  of  the  hemp,  the  escape  of  steam  was,  for  a  con- 
siderable time,  prevented ;  but  this  hemp  became,  in  course  of 
time,  rigid  and  inelastic,  and  then  aU  the  former  evils  came  over 
again.  At  last  there  was  discovered  what  was  called  the  metallic 
piston,  with  a  metallic  packing;  and  he  (Mr.  Baines)  would 
naw  state  what  was  the  improvement  introduced  by  the  plaintiff, 
— an  improvement  of  a  very  important  kind,  and  in  the  profits 
of  which  he  ought  to  be  protected  by  law.  The  plaintiff,  when 
be  discovered  the  improvement,  was  in  the  employment  of  Messrs. 
Ashton,  of  Hyde,  and  was  an  exceedingly  industrious  and  in- 
genious workman.  He  had  observed  the  defects  of  former  pistons, 
and  at  last  hit  upon  a  method  for  obviating  the  evils  in  the  use 
of  them.  His  method  was  by  a  metallic  packing,  the  material 
distinction  between  which  and  other  invention^  was,  that,  by  a 
combination  of  three  perfect  annular  springs,  between  a  top  and 
bottom  plate  of  metal,  a  pressure  was  obtained  upwards  and 
downwards,  and  also  against  the  sides  of  the  cylinder,  so  as  to 
constitute  a  perfectly  steam-tight  piston.  It  would  be  proved 
that  this  was  a  very  great  improvement  upon  what  had  gone  be- 
fore; and  so  convinced  were  the  plaintiff's  employers,  in  1838, 
of  the  importance  of  the  invention,  that  they  assisted  him  to 
obtain  a  patent.  It  was  obtained ;  the  specification  was  enrolled 
in  1839  ;  and  the  plaintiff  had  exercised  the  patent  right  undis- 
turbed till  the  defendant  thought  proper  to  infringe  it.  The  in-^ 
vention  had  come  into  extensive  use  on  railways,  and  in  other 
places;  but,  in  1841,  a  person  named  Hossack  was  introduced 
to  the  plaintiff.  He  was  at  that  time  a  journeyman  millright, 
out  of  employment,  and  offered  his  services  to  the  plaintiff,  to 
obtain  orders  for  the  piston.  His  offer  was  accepted  ;  and  he 
was  furnished,  at  his  own  request,  with  a  model  of  the  piston.  It 
so  happened,  however,  that  he  did  not  obtain  any  orders,  but 
entered  into  the  service  of  the  defendant,  Mr.  Swinglehurst,  who, 
up  to  that  time,  had  carried  on  the  business  of  a  roUer  maker,  at 
Freston.  After  Hossack  had  entered  into  his  employment,  the 
defendant  thought  proper  to  change  his  trade ;  and,  in  1844,  the 
plaintiff  received  information  that  he  was  making  pistons  of  this 
kind.  The  plaintiff  went  over  to  Preston,  and  found  that  it  was 
so.     He  was  shown  one  of  the  pistons  made  by  the  defendant. 
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'which,  though  not  exactly  like  the  patented  invention^  was  merely 
a  colorable  evasion  of  it,  in  order,  if  possible,  to  prevent  pro- 
ceedings. 

The  following  witnesses  were  called  in  support  of  the  plaintiff^B 
case: — Mr.  Benjamin  Fothergill,  machinist,  in  the  employ  of 
Messrs.  Sharp  and  Co.,  Manchester ;  Mr.  Peacock,  superintend- 
ent of  the  locomotive  department  of  the  Manchester  and  Sheffield 
Railway ;  Mr.  John  Ramsbottom,  superintendent  of  the  locomo- 
tive department  of  the  Manchester  and  Birmingham  Railway ; 
Mr.  William  Seed,  late  of  the  firm  of  Messrs.  Wilson  and  Seed» 
of  Preston ;  and  Mr.  Bennett  Woodcroft,  of  Manchester. — ^Mr. 
Knowles,  on  the  part  of  the  defendant,  called  the  attention  of 
his  Lordship  to  the  fact  that,  in  the  plaintiff's  specification,  there 
was  no  reference  at  all  to  what  was  claimed  as  the  grand  merit 
of  the  invention,  namely, — that  the  springs  pressed  upwards  and 
downwards,  as  well  as  laterally.     All  that  was  claimed  as  the 
plaintiff's  invention  was  the  combination  of  three  perfect  annular 
springs,  and  there  was  nothing  to  show  that  one  of  the  circum- 
stances to  be  effected  by  the  improvement  was  the  upward  and 
downward  as  well  as  the  lateral  pressure. — His  Lordship  took  a 
note  of  the  circumstance,  and  Mr.  Knowles  then  proceeded  to 
say,  that  there  were  two  questions  for  the  jury  to  decide ;  first, 
whether  this  was  a  new  invention  with  reference  to  the  descrip- 
tion given  of  it  in  the  specification,  and  the  object  which,  accord- 
ing to  the  specification,  it  was  intended  to  effect ;  and  if  they 
should  suppose  it  to  be  new,  then  would  come  the  queatkm 
whether  that  which  the  defendant  had  done  was  in  point  of  iatt 
an  infringement.     He  contended  that  the  merit  of  the  plaintiff'a 
patent  consisted  very  little  in  what  was  new ;  because  the  jury 
would  find,  that  almost  every  point  of  detail  which  it  presented 
had  already  been  introduced  into  some  patent  or  other.    The 
only  distinction  upon  which  the  witnesses  for  the  plaintiff  rested 
their  case  was  that  of  the  vertical  as  well  as  the  lateral  pressure ; 
an  invention  which  the  plaintiff  thought  of  so  much  importance, 
that,  in  his  specification,  he  never  once  alluded  to  it ;  and,  with- 
out which,  it  was  in  evidence  that  his  invention  was  no  improve- 
ment at  all.     The  learned  counsel  then  proceeded  to  argue,  that 
nearly  all  the  details  of  the  plaintiff's  invention^were  to  be  found 
in  one  or  other  of  the  inventions  of  Taylor  and  Martineau,  Hick> 
and  Barton ;  and  that,  if  there  was  any  novelty  in  combination 
in  the  plaintiff^  s  invention,  that  of  the  defendant  differed  in  im- 
portant respects  from  it. 
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In  support  of  the  defendant's  case,,  the  following  witnesses 
were  called : — Mr.  John  Dewrance,  superintendent  of  the  loco- 
motive department  of  the  Liverpool  and  Manchester  Railway ; 
Mr.  George  Stripe,  engineer ;  Mr.  Woods,  engineer  to  the  Liver- 
pool and  Manchester  Railway  Company ;  Mr.  Ralph  Brown,  mana- 
ger of  the  Wilmslow  Foundry,  Edge  Hill;  and  Mr.  Hick,  engineer, 
of  Bolton. — ^Mr.  Baines  replied,  and  called  the  attention  of  the 
jury  to  the  fact  that  Hossack,  who  was  the  defendant's  foreman, 
had  not  been  called  as  a  witness. — The  defendant's  son  also  took 
a  part  in  the  business,  and  yet  neither  the  son  nor  Mr.  Hossack 
had  they  ventured  to  call  before  the  jury.  Why  ?  Because  they 
knew  that  if  those  persons  had  been  examined  they  would  have 
been  compelled  to  say  that  they  had  copied  this  machine  from 
that  of  the  plaintiff.  The  learned  counsel  submitted  that  no  in^ 
vention  before  that  of  the  plaintiff  ever  combined  the  horizontal 
and  vertical  pressure,  and  upon  that  fact  he  rested  his  case. 

His  Lordship  said,  that,  substantially,  there  were  three  ques- 
tions for  the  consideration  of  the  jury: — ^first:  whether  the  in- 
vention claimed  by  the  patent  was  or  was  not  new;  and  if 
they  were  of  opinion  that  it  was  new,  they  would  also  have  to 
say  whether  it  was  useful:  and,  thirdly,  if  they  were  of  opinion 
that  it  was  both  new  and  useful,  they  would  have  to  say  whether 
the  defendant  had  infringed  on  it;  or  whether  the  machine  which 
he  had  made  was  different  in  principle,  and  substantially  varied 
from  that  of  which  the  plaintiff  claimed  the  patent  right.  If 
there  was  a  substantial  difference  between  the  two  machines,  then 
the  verdict  would  be  for  the  defendant;  but  if,  on  the  other 
hand,  they  came  to  the  conclusion,  that  the  plaintiff's  invention 
was  new  and  useful,  and  that  the  defendant's  machine  was 
substantially  the  same,  then  the  verdict  must  be  for  the  plain- 
tiff. After  a  short  consultation  the  jury  found  for  the  plaintiff,, 
damages  Is.,  thereby  affirming  the  validity  of  the  patent.  Mr. 
Knowles  subsequently  consented  that  it  should  be  also  taken  as 
found  by  the  jury,  that  the  specification  was  sufficient  to  enable 
a  workman  of  competent  skill  to  make  the  machine;  and  his 
Lordship  reserved  all  objections  to  the  specification  which  arose 
on  one  or  the  other  issues  raised  in  the  pleadings.  The  Court 
rose  at  six  o'doclc. 
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REPORT  OF  TRANSACTIONS  OF  THE  INSTITUTION 

OF  CIVIL  ENGINEERS. 

(Continued  firom  page  132,  VoL  XXVI.) 


Mr.  Colthorst  exhibited  and  described,  three  sectioiis  of  the  em- 
bankment across  the  valley  of  the  Brent,  at  Hanwell,  on  the  line 
of  the  Great  Western  Railway. 

The  embankment,  which  was  formed  of  gravel,  was  54  feet  in 
height ;  it  rested  on  vegetable  soil,  beneath  which  was  a  thickness 
of  4  feet  of  alluvial  clay ;  then  occurred  a  bed  of  gravel,  varying 
Arom  3  feet  to  10  feet  in  thickness,  resting  upon  the  London  clay, 
which  was  traversed  in  all  directions  by  slimy  beds  or  joints. 

The  surface  of  the  country  sloped  gradually  towards  the  Brent, 
which  was  at  a  level  of  about  20  feet  below  the  south  side  of  the 
embankment. 

The  subsidence  of  the  embankment  commenced  during  the  night 
of  the  21st  of  May,  1837 ;  the  next  morning,  the  foundation  was 
discovered  to  have  given  way,  and  a  mass  of  earth,  50  feet  in 
length  by  15  feet  in  width,  was  forced  from  beneath  the  north  or 
lower  side  of  the  embankment,  towards  the  Brent.  For  four 
months  this  protruded  mass  increased  in  dimensions,  and  the 
subsidence  of  the  embankment  continued,  until  the  surface  as- 
sumed an  undulating  outline,  which,  on  being  cut  through, 
showed  that  the  subjacent  beds  corresponded  accurately  with  the 
curvatures  produced  at  the  surface  by  the  disturbance.  The  state 
of  the  seams  or  strata  beneath  the  surface,  was  ascertained  by 
sinking  trenches  at  right  angles  to  the  embankment. 

The  symptoms  of  failure  in  the  embankment,  at  this  period, 
were  confined  to  a  subsidence  of  about  15  feet,  with  a  fissure  ex- 
tending all  along  the  top  of  the  south  slope,  at  the  side  opposite 
to  where  the  foundation  had  yielded.  From  ike  dip  of  that  fissure, 
Mr.  Colthurst  inferred  the  nature  and  inclination  of  a  rupture  of 
the  ground  under  the  embankment. 

Loaaaaediately  on  the  commencement  of  the  slip,  Mr.  Brunei 
directed  a  terrace  to  be  formed,  on  the  swollen  surface,  at  the 
north  foot  of  the  embankment ;  the  weight  of  the  mass  thus 
placed,  succeeded  effectually,  in  stopping  the  further  progress  of 
the  subsidence,  which  up  to  that  period,  had  exceeded  30  feet. 
The  swollen  ground  extended  over  nearly  400  feet  in  length,  by 
about  80  feet  in  width,  and  was  elevated  nearly  10  feet,  with  a 
horizontal  movement  of  about  15  feet.  The  general  disturbance, 
ranged  to  a  distance  of  220  feet  from  the  foot  of  the  slope, 
towards  the  river  Brent,  the  south  bank  of  which,  was  forced 
forward  about  5  feet. 
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The  rupture  of  the  ground  beneath  the  embankment,  was  in- 
dicated by  the  crack  near  the  upper  part  of  the  south  slope. 

In  a  letter  received  recently  from  Mr.  Bertram,  one  of  the  en- 
gineers on  the  Great  Western  Railway,  it  was  stated,  that  the 
Brent  embankment  had  subsided  very  little  for  several  years ;  in- 
deed, from  the  nature  of  the  material,  there  was  naturally  less 
sinking,  than  in  loosely  formed  clay  embankments  ;  a  coating  of 
ballast  from  6  inches  to  9  inches  in  thickness,  applied  once  a 
year,  was  found  sufficient  for  all  purposes. 

The  slips  which  occurred  in  embankments  formed  of  clay,  oc- 
casioned trouble  at  first,  by  their  immediate  effect  on  the  road 
above,  and  the  difficulty  of  adding  material  to  them.  Mr.  Bertram 
had  found  in  many  such  instances,  in  the  London  clay  district, 
that  a  temporary  measure,  of  forming  the  softened  mass  which 
had  slipped  down,  into  large  raised  beds  or  ridges  from  8  feet  to 
12  feet  wide,  by  dressing  with  the  spade,  surface  punning,  &c., 
had  the  effect  of  keeping  rain-water  out,  allowing  the  raised  parts 
to  dry,  and  retaining  the  mass  in  its  place,  until  better  weather 
and  matured  arrangements,  permitted  the  more  permanent  pro- 
ceeding of  forming  an  extended  footing  and  working  up  the 
mass  with  additional  material,  so  as  to  fill  up  the  space  with  an 
increased  slope. 

When  the  Acton  cutting  slipped  about  3  years  since,  Mr.  Ber- 
tram was  induced  (from  the  difficulty  of  bringing  gravel  to  the 
spot,  and  the  quantity  of  surplus  stuff"  in  the  cutting),  to  try 
burnt  clay  for  the  drains,  for  forming  an  open  backing  to  collect 
water,  and  also  for  mixing  vdth  the  soft  clay  in  punning  up  again  ; 
from  what  he  then  saw,  he  gave  a  decided  preference  to  that  ma- 
terial, over  any  kind  of  gravel,  for  mixing  with  clay,  to  retain  it 
in  its  place.  When  gravel  was  used,  there  was  generally  a  slight 
subsidence  and  opening  at  the  top,  but  with  burnt  clay  neither 
occurred.  The  usual  system  pursued,  was  to  form  with  that 
mixed  material,  continuous  abutments  and  revetments,  upon  the 
original  face,  and  in  all  cases  to  make  sure  of  thorough  drainage 
from  the  back. 

He  had  always  been  able  to  trace  an  immediate  connexion 
between  the  courses  of  septaria  and  the  slips  at  Acton.  Those 
courses  were  not  sufficiently  open  to  act  as  natural  drains  :  he 
had  made  many  surface  and  deep  drains  leading  from  them,  but 
the  quantity  of  water  drawn  off",  was  not  equal  to  that  which  was 
obtained  by  the  means  before  described. 

At  Ruscombe,  he  had  removed  the  gravel  stratum  from  the  top, 
laying  bare  and  well  draining  the  surface  of  the  clay,  using  the 
gravel  as  a  footing  or  buttress  below,  at  such  portions  of  the 
cutting  as  had  been  forced  up  by  previous  shps ;  when  there  was 
under  drainage  from  longitudinal  culverts,  that  plan  answered 
very  well. 

At  that  portion  of  the  Sonning  cutting,  which  slipped  so  sud- 
denly two  years  ago,  the  stratum  of  gravel  was  found  to  be  bro- 
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ken  into,  by  an  upraised  bank  or  dam  of  clay,  wbich,  after  mucb 
wet  weather,  kept  a  reservoir  of  water  penned  back,  until  it  broke 
out  the  mass  of  clay,  down  to  the  next  stratum :  the  dam  had 
been  cut  across  at  different  points  in  the  slope  for  the  purpose  of 
drainage,  and  when  that  was  done,  all  that  portion  of  the  cutting 
became  particularly  dry.  A  drain  was  led  from  the  back  of  the 
dam  in  dressing  off  the  slip.  That  continued  to  bring  away  a 
great  deal  of  water,  which  previously  had  some  other  outlet,  over 
the  lowest  point  of  the  bank. 

Mr.  Sibley  thought,  the  causes  of  the  subsidence  of  the  Han  well 
embankment  were  very  obvious.  In  laying  out  the  foundations 
of  the  Lunatic  Asylum,  in  that  immediate  vicinity,  and  in  the 
formation  of  a  deep  sewer,  with  a  soil  pit  20  feet  in  diameter,  and 
20  feet  in  depth,  at  the  side  of  the  Brent,  he  had  ample  opportu- 
nity for  examining  the  strata,  and  it  appeared  to  him,  that  had  a 
trench  been  made  in  the  direction  of,  and  at  the  foot  of  the  em- 
bankment, the  marshy  piece  of  land  where  it  was  situated,  would 
have  been  sufficiently  drained,  to  enable  it  to  carry  the  weight 
of  the  mass  laid  upon  it. 

The  trustees  of  the  Uxbridge  Road  had  their  great  store  of 
gravel,  in  fields  to  the  west  of  this  embankment,  and  excava- 
tions had  been  going  on  there  for  about  half  a  century.  The 
springs  in  that  neighbourhood,  accumulated  in  a  reservoir  which 
was  formed  by  an  escarpment  of  clay,  skirting  the  river  Brent ; 
part  of  the  waste  water,  together  with  the  percolation  from  the 
reservoir,  was  permitted  to  traverse  the  site  of  the  embankment, 
rendering  the  ground  marshy  even  in  the  driest  seasons. 

The  late  Mr.  M'Intosh  had  frequently  told  him,  that  a  larger 
quantity  of  material  was  used  in  maintaining,  than  in  construct- 
ing, the  Hanwell  embankment. 

In  answer  to  questions  from  members,  Mr.  Colthurst  explained, 
that  the  fissures  shown  in  the  clay,  beneath  the  embankment, 
were  assumed  from  the  form  of  the  depressions  of  the  surface. 
The  sections  of  the  ground  were  taken  weekly,  during  the  whole 
time  of  the  subsidence,  so  that  he  contended,  the  form  of  the 
substratum  might  be  assumed  as  being  correct. 

The  spreading  of  the  lower  side  of  Uie  embankment,  displaced 
the  bank  of  the  river  Brent  for  some  distance. 

Sir  Henry  Delab^che  remarked,  that  if  the  sections  which 
were  exhibited,  approximated  to  truth,  it  would  appear,  that  the 
embankment  was  formed  upon  a  fault  of  greater  magnitude  than 
usual.  The  consequences  were  inevitable ;  when  the  fault  yielded, 
the  embankment  sunk,  aud  continued  to  subside,  until  the  mass 
was  stopped  by  weighing  the  foot,  and  thus  restoring  the  equi- 
librium. 

Mr.  Colthurst  said,  that  the  sUmy  beds,  and  the  fissures,  which 
ran  in  all  directions  in  the  clay,  were  most  difficult  to  be  guarded 
against,  and  they  were,  he  believed,  the  principal  causes  of  slips 
and  subsidences. 
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Mr.  Braithwaite  said,  that  from  the  observations  of  Sir  Henry 
Delabdche,  it  might  be  inferred,  that  slips  and  other  movements 
of  earth,  were  more  frequently  due  to  mechanical,  than  to  chemi- 
cal action,  although  in  the  case  of  the  New  Cross  slip,  the  latter 
cause  had  been  much  insisted  upon. 

Mr.  John  Braithwaite  gladly  availed  himself  of  the  geological 
knowledge  of  Sir  Henry  Delab^che,  and  his  approbation  of  the 
measures  pursued  was  highly  gratifying  to  him. 

With  respect  to  the  Brentwood  cutting,  although  the  strata 
were  nearly  horizontal,  and  it  might  have  been  imagined,  that 
there  would  be  little  tendency  to  sHp,  yet  from  the  ground  being 
so  full  of  water,  more  than  ordinary  attention  to  its  drainage  was 
required,  for  it  was  so  retentive  of  moisture,  that  a  drain  had  but 
little  influence  at  a  few  yards  from  it. 

The  draining  shafts  which  were  sunk,  had  operated  well,  to 
the  extent  to  which  they  were  carried,  and  he  believed  that  gene- 
rally, the  mode  of  treating  the  Brentwood  cutting  was  considered 
successful. 

He  had  understood,  that  the  trenches  which  had  been  alluded 
to,  had  not  been  extensively  used. 

Mr.  Phipps  explained,  that  the  trenches  and  the  wall  with  dry 
backing,  were  tried  under  his  direction  merely  as  an  experiment, 
prior  to  the  examination  of  the  ground  by  Sir  Henry  Delab^che. 
The  dry  shafts  were  subsequently  sunk,  and  the  only  doubt  he 
entertained  was,  whether  there  was  a  sufficient  number  of  them 
to  drain  the  bank  effectually. 

Sir  Henry  Delab^che  said,  their  could  not  be  any  doubt  of  the 
ground  being  completely  drained,  if  a  sufficient  number  of  shafts 
were  sunk  to  intercept  the  water,  but  then  the  question  of  their 
cost  must  be  considered. 

In  answer  to  questions  from  the  President,  Mr.  Green  stated, 
that  his  experience  did  not  enable  him  to  lay  down  any  rule  for 
the  prevention  of  slips  in  cuttings  or  embankments.  They  were 
generally  to  be  attributed  to  the  presence  and  pressure  of  water, 
acting  upon  the  substratum ;  the  method  of  discharging  the 
water  must  depend  on  the  direction  and  nature  of  the  strata ;  in 
all  ordinary  cases,  he  conceived,  that  with  proper  appUcation 
of  the  known  methods  of  drainage,  successful  results  might  be 
attained. 

He  had  not  made  any  particular  observations,  as  to  the  relative 
duration  of  the  tendency  to  slip,  exhibited  by  the  slopes  of  em- 
bankments and  cuttings,  in  canals  and  radways ;  but  he  con- 
ceived, that  in  a  canal,  the  weight  of  the  water  acted  as  a  support 
to.  the  internal  slopes,  and  tended  also  to  counteract  the  upward 
pressure  of  water  in  the  substrata.  He  had  frequently  observed 
this  in  cuttings,  with  embankments  on  the  sides ;  while  the 
canal  was  full  of  water,  the  banks  stood  well,  but  when  the  water 
was  drawn  off,  the  banks  subsided,  and  the  bottom  of  the  canal 
rose  up. 
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A  eorimw  inlancf  (fccwmd  in  fonmog  ptut  of  tlue  Ex^tirr  nhip 
c«iial«  thrcrtigb  miid  buid*  in  the  ettUuuj  of  tli«  Ex«,  Tb«  em- 
bankimniti  on  tb«  mdirs  of  tbi;  cutting  r«nuun<!d  finn^  fo  long  m 
tlutrtr  weigiit  otdj  jwtt  ImlMoeed  tbiE;  npwani  iendtucy  ai  tlie  water 
in  tha  iraUitftratuio  of  tku;  bcr^i  of  tbi;  canal;  but  wlum  tbe  iH' 
crcaaed  wcigbi  of  tha  msum  deUrojted  tbe  «ciiiilibnum«  the  em* 
bankmimia  Mink  down^  mud  the  boCtom  o(  tnc  eanai  waa  (oreed 
up  in  proportion* 

Tbia  occurred  in  ttereni  place*,  cren  after  tbe  worka  bad  pre* 
MTTed  a  perfect  section  for  Kome  montba;  but  tbe  canal  bad  not 
tben  been  filled  witb  water,  ft  waa  frnind,  on  ejuunination,  tbat 
at  a  few  feet  onlj  below  tbe  bottom  of  tbe  canal*  tbere  exiated  n 
bed  of  peat,  wtucb,  altb^/ugb  capalile  of  reaiating  tbe  weigbt  of 
tbe  lianka  (or  a  couaideraljle  time,  at  lengtb  gare  waj ;  tbua  tbe 
embankmenU  sunk  down,  tbe  bottom  o(  the  canal  roiie  un,  and 
it  became  neceaaary  to  drire  atrong  pilea  in  tbe  line  id  the  bottom 
of  tbe  canal,  on  eacb  side  in  a  Uteral  direction,  and  to  support 
tbeae  pilea  by  rougb  inverted  arcbea  oi  stone,  at  intenrala  of 
aliout  20  feet,  (or  a  conaiderable  distance;  after  whicb,  tbe  baoka^ 
being  slowly  raised,  stored  welL 

Tbe  Prandeut  said^  it  mu*t  bare  been  obserred  by  all  engineera 
tbat  in  tbe  embankments  mud  cuttings  q(  canals,  tbe  slips  gene- 
rally oceiirrtd  witbin  tbe  first  six  or  eigbt  montb»  after  tbe  worka 
were  complete^l ;  but  in  railway  works,  tbe  slips  constantly  oe-^ 
curred  eren  after  years  bad  elapsed.  He  oliaerred  on  many  of 
tbe  railways  on  wbicb  be  baliitually  travelled,  tbat  tbe  sUipea 
were  almost  as  frcrquently  under  repair,  after  being  open  (or 
many  years,  tm  tbey  were  witbin  a  few  montba  of  tbe  first  open- 
ing.  lie  waa  decidedly  o(  opinion,  tbat,  altbougb  water  nugbt 
lie  tbe  j^riauurj  cause  of  tbe  slips,  tbe  vibration  caused  by  tbe 
passage  o(  tbe  trains^  waa  tbe  more  immediate  cause. 

Wben,  as  bad  bu»i  so  ably  eji^plained,  tbe  lower  beds  beeame 
converted  into  mud.  Mod  tbe  adbesion  of  tbe  partidea  waa  dea* 
troyed,  tbe  mass  only  rtqtwrtd  m  slight  impulsive  force,  sneb  m 
tbe  viliration  consequent  on  tbe  passage  m  an  unusually  feat  or 
a  very  beavy  train,  to  set  it  all  in  motion  Mod  to  cause  a  slip. 

HtHoe  of  tbe  metbods  proposed  fer  tbe  formation  of  embank' 
menta,  such  as  only  constructing  tbem  during  suitable  weather, 
and  witb  tbin  Uyers  o(  material  n^larly  laid  and  pounded,  ke^ 
migbt  be  uaed  in  tbe  construction  of  reaervoira  for  containing 
water;  but  tbey  were  nr/t  compatil#le  witb  tbe  manner  in  wbieb 
eUensive  worka  required  to  be  carried  on,  independent  o(  tbe 
estra  cost  tbev  wrmld  occasion.  Exomenee  had  shewn  bim  that 
tlie  liest  method  of  constructing  a  tieary  embankment,  waa,  to 
run  (ftrward  two  tips,  parallel  with  each  other,  ferming  the 
imtmden  oi  tbe  bank,  and  learing  a  void  in  tbe  cetiA^e  wbi^  was 
subaequenthr  filled  up.  Tbe  greateat  amount  oi  pressure  waa 
thus  brought  to  act  vertically  upon  tbe  material,  and  tbe  two 


\ 


202  Scientific  Notices. 

sides  having  become  somewhat  consolidated,  were  better  able  to 
resist  the  pressure,  and  they  had  not  any  tendency  to  slip  away. 
This  method  had  been  ably  treated  by  Mr.  J.  B.  Hartley,  in  a 
paper  read  before  the  Institution  some  years  since. 

He  had  not  found  any  difficulty  in  inducing  contractors  to 
adopt  that  method;  when  proper  precautions  were  taken  to  in- 
sure thorough  drainage,  he  believed  that  embankments  would, 
generally,  stand  well,  although  made  in  the  wettest  weather. 
Moisture  would  only  cause  the  mass  to  become  more  consolidated ; 
and,  when  that  was  once  the  case,  but  little  water  would  subse- 
quently percolate. 

He  concurred  in  the  opinion,  that  the  gravel  counterforts 
acted  rather  as  drains,  than  as  supporting  buttresses;  for  he 
believed,  that  they  stood,  generally,  at  a  steeper  angle  than  the 
slopes  which  they  were  supposed  to  support. 

Mr.  Clutterbuck  said,  in  confirmation  of  the  President's  opin- 
ion, he  had  been  told  by  the  persons  who  worked  in  the  sand- 
pits, under  the  plastic  clay,  near  the  London  and  Birmingham 
Railway,  that  they  were  afraid  to  remain  underground  during  the 
passage  of  the  heavy  luggage  trains,  on  account  of  the  extreme 
vibration  of  the  earth. 

Mr.  Green  was  convinced  of  the  correctness  of  the  President's 
opinion,  as  to  the  effect  of  vibration  upon  banks  saturated  with 
water.  He  had  seen  instances,  even  in  canal  embankments, 
where,  at  the  head  of  locks,  the  vibration  arising  from  the  sudden 
and  careless  closing  of  the  lock-gates  had  produced  slips. 

He  did  not  think  any  commensurate  benefit  would  result  from 
the  extra  expense  of  pounding  the  earth  in  embankments,  as  had 
been  suggested.  The  degree  to  which  earth  might  be  safely  con- 
solidated, by  pounding,  could  only  be  determined  by  great  atten- 
tion to  the  nature  of  the  material,  and  to  the  circumstances 
under  which  it  was  used.  He  had  known  much  injury  caused  by 
the  earth-backing  for  walls,  being  too  much  pounded,  when, 
irom  defective  drainage,  the  expansion  of  the  earth  had,  subse- 
quently thrown  the  walls  down. 

Mr.  Hughes  presented  a  specimen  of  Watson's  drain  pipes. 
They  were  made  of  Staffordshire  clay,  which  possessed  great 
strength  and  durability;  and  they  had  also  been  made  of  cast 
iron.  The  apertures  in  the  periphery  were  enlarged,  inwards,  so 
as  to  prevent  the  possibility  of  their  choking  up.  The  holes 
were  so  small,  that  but  little  earth  could  be  carried  in  with  the 
water;  but,  if  any  did  enter,  it  fell  through  into  the  body  of 
the  pipe,  and  was  washed  out  by  the  water.  The  drain  tile  also 
having  the  same  kind  of  apertures. 

These  pipes  had  been  successfully  used,  for  some  time,  in  the 
cuttings  of  the  London  and  Birmingham  and  the  Croydon  rail- 
ways ;  and  Mr.  Hughes  promised  to  give,  during  the  next  session, 
a  report  of  the  method  of  using  them,  and  of  the  result  of  their 
application  in  several  wet  cuttings. 
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April  16,  1844. 

William  Cubitt,  V.  P.,  in  the  Cludr. 

**  Account  of  the  Railway  firom  Amsterdam  to  Rotterdam,  and  of 
the  principal  works  upon  it."  By  the  Chevalier  Frederick 
Willem  Conrad,  M.  Inst.  C.  £.;  translated  from  the  French, 
by  Charles  Manby,  Assoc.  Inst.  C.  E.  Secretary. 

This  railway,  the  first  that  has  been  constmcted  in  Holland,  is 
due  to  the  enterprise  of  a  public  company,  called  "  The  Railway 
Company  of  Holland,"  whose  afibirs  are  managed  by  a  council  of 
administration,  consisting  of  five  commissaries  and  the  engineer. 
The  difficulties  of  construction,  arising  from  the  peculiar  physi- 
cal character  of  the  locality,  were  amongst  the  least  that  the 
company  had  to  contend  against;  the  directors  were,  however, 
satisfied  that  the  utility  of  the  undertaking  would  be  finally  un- 
derstood in  the  country,  and  that  by  perseverance  every  obstacle 
would  be  overcome. 

The  company  was  formed  on  the  8th  of  August,  1837,  at 
Amsterdam;  and,  within  a  short  period,  the  statutes  received  the 
royal  sanction;  but,  no  sooner  had  the  contract  been  made  for 
the  execution  of  the  first  division,  from  Amsterdam  to  Haarlem, 
than  numerous  law-suits  arose,  owing  to  the  hostility  of  the  pro- 
prietors of  the  land  over  which  it  was  intended  the  railway 
should  pass, — the  consequent  difficulty  of  expropriation, — and 
serious  discussions  with  Uie  engineer,  to  whom,  at  that  period, 
the  execution  of  the  line  was  entrusted,  and  which  terminated  in 
his  resignation,  caused  great  delays,  which  were  prejudicial  to 
the  undertaking. 

At  length,  the  government,  at  the  request  of  the  council  of 
administration,  appointed  the  author  of  this  paper  'Engineer 
director,'  and  he  entered  on  his  duties  in  March,  1839.  After  a 
minute  inspection  of  the  line,  he  found  it  necessary  to  complete 
the  first  division  between  Amsterdam  and  Haarlem,  according  to 
the  designs  of  the  former  engineer;  but  to  adopt  different  and 
more  el^ble  plans  for  all  the  other  divisions.  This  first  part 
was  opened  on  the  20th  September,  1839 ;  and  the  dispatch  that 
had  been  used,  enabled  the  council  to  announce,  at  tlie  general 
meeting  held  in  April,  1840,  their  intention  to  continue  the 
execution  of  the  remainder  of  the  line,  without  delay.*  The 
assent  of  the  government  being  granted,  the  greater  part  of  the 

•  The  divisions  of  the  line  are — 

Metres.  English, 

l*"  From  Amsterdam  to  Haarlem      .     16817'40  =  18381*4 

2**     ,   ,    Haarlem  to  Leyden  .           .     28270*30  =  30S91*1 

3''     ,   ,    Leyden  to  the  Hague         .     15303*80  =  16726*2 

4''     ,  ,    the  Hague  to  Rotterdam    .    24000        =  26232*0 


Total     .        .     84391*50  —  92230*7 
or  about  52^  English  miles ;  with  fifty-eight  bridges  in  the  three  first  divisions. 
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year  1840  was  occupied  in  gaining  the  concurrence  of  the  regen- 
cies of  the  different  towns  and  the  'polders'*  through  which  the 
railway  would  pass,  and  in  effecting  the  expropriations. 

In  the  heginning  of  the  year  1841,  the  first  contract  for  works 
was  made,  including  the  bridge  over  the  river  Spaame,  at  Haar- 
lem. This  bridge,  which  is  of  iron,  has  six  openings  ;  the  piers 
are  of  brick-work,  faced  with  cut  stone.  The  two  middle  open- 
ings have  an  iron  svnng  bridge,  of  a  very  simple  and  soUd  con- 
struction, which  opens  and  shuts  both  openings  at  the  same 
time,  to  render  the  passage  of  vessels  as  rapid  as  possible ;  as 
between  fourteen  and  fifteen  thousand  pass  through  annually. 
The  principal  beams  of  this  swing  bridge  are  each  upwards  of 
23  metres  long  (  =  75  feet  6  inches),  and  were  cast  in  a  single 
piece :  the  whole  bridge  weighs  upwards  of  110  tons;  and  the 
machinery  for  moving  it  is  so  perfect,  that  one  man  turns  it 
easily  in  two  minutes.  There  is  also  a  method  of  holding  the 
bridge  firmly  shut  during  the  passage  of  the  train,  at  which 
times  alone  it  is  closed,  and  a  self-acting  signal  is  attached  to  it. 
During  the  construction  of  this  bridge,  the  channel  of  the  river 
was  diverted,  that  the  navigation  might  not  be  interrupted,  and 
the  whole  was  completed  in  one  season. 

There  are  also  five  fixed  bridges,  of  the  same  style  of  architecture, 
over  the  canals  vdthin  the  town  of  Haarlem,  the  station  at  which 
place  is  neat  and  simple. 

After  much  difiiculty  in  obtaining  possession  of  the  land  for 
the  railway,  a  contract  for  the  cuttings  and  embankments,  at  a 
given  price  per  cubic  metre,  was  made,  to  be  executed  as  fast  as 
each  individual  portion  should  be  obtsdned,  either  by  private  pur- 
chase or  otherwise ;  by  this  means,  much  time  was  saved,  and 
the  line  was  completed  to  Hellegom,  during  the  season  of  1841. 

At  Yogelenzang,  near  Bennebroek,  the  canal  of  Leyden,  and 
the  high  road,  are  both  crossed  by  a  treUis  bridge  of  54  metres 
in  length  (=177  feet,)  at  an  angle  of  30°  with  the  canal.  This 
bridge  is  built  entirely  of  red  deal,  excepting  the  roadway  beams, 
which  are  of  oak,  and  is  formed  by  three  series  of  planks,  cross- 
ing each  other  in  the  form  of  trellis-work;  there  are  three 
openings,  of  which,  those  on  either  side  are  each  98*5  metres 
(=32  feet  4  inches)  span ;  and  the  centre  one  is  34  metres  (= 
111  feet  6  inches)  span ;  the  trains  pass  without  causing  any 
vibration. 

The  next  step  was,  to  make  a  contract  for  the  trussed  timber 
bridge,  to  cross  the  towing  path,  at  an  angle  of  60°,  near 
Leyden;  for  which  the  span  was  required  to  be  17*20  metres 
(=56  feet  5  inches). 

Near  this  spot  is  the  *  Warmonder  Leede,'  one  of  the  navigable 


The  ** polders"  are  the  spots  of  land  which  have  been  drained  and  are 
cultivated :  their  level  is  usually  below  that  of  the  sea. 
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canals,  which,  at  the  same  time,  act  as  drains  for  conveying 
water  from  the  interior  of  the  country,  into  and  out  of  the  lake 
of  Haarlem,  hy  the  dykes  of  Katwyk,  as  well  as  serving  for  com- 
mercial and  agricultural  purposes.  The  Regency  of  Rhynland 
insisted,  that  the  bridge  to  cross  this  caniu  should  have  five 
openings,  each  of  0*30  metres  (=  20  feet  10  inches),  of  which 
the  centre  one  should  have  a  swing  bridge  for  the  facility  of  the 
navigation  of  the  canal. 

This  is  of  a  novel  construction,  on  the  system  of  a  slidins 
bridge ;  it  is  built  of  timber,  and  the  platform  is  easily  moTed 
by  one  man. 

The  nature  of  the  soil  from  the  '  Warmonder  Leede*  to  the 
town  of  Leyden,  was  such  as  to  render  it  necessary  to  form  the 
railway  on  fascines  or  faggots.  This  plan  was  also  necessary  on 
all  the  first  part  of  the  line ;  and  even  at  the  Leyden  station,  the 
whole  of  the  buildings  were  erected  upon  a  similar  foundation, 
which  appears  to  answer  very  well. 

Bevona  Leyden,  the  railway  crosses  the  Rhine  at  an  angle  of 
82^,  by  a  trussed  timber  bridge  with  five  openings ;  the  three 
centre  ones  have  each  a  span  of  10  metres  (=  32  feet  10  inches), 
and  the  two  side  ones  are  each  6  metres  (19  feet  8  inches)  span. 
One  of  these  latter  is  for  the  navigation  of  the  river,  and  is  fhr- 
nished  with  sliding  platforms  opening  both  ways ;  they  are  easily 
managed  by  one  man. 

It  was  not  until  the  end  of  the  year  1841,  that  the  company 
obtained  possession  of  part  of  the  line  of  railway  at  Sloter- 
dyk,  in  the  first  division,  after  a  law-suit  of  four  years'  duration, 
relative  to  the  expropriation ;  and,  after  being  obliged  to  pay  a 
laree  sum  to  the  proprietor,  for  the  permission  to  pass,  tempo- 
rarily, during  the  law-suit;  without  which,  the  first  division  oe- 
tween  Amsterdam  and  Haarlem  could  not  have  been  opened. 

These  difficulties  were  encountered  throughout  the  whole  line, 
to  such  an  extent,  that,  at  a  short  distance  from  Leyden,  the 
obstinacy  of  a  single  landowner  entirely  stopped  the  progress  of 
the  works,  and  obliged  the  company  to  build  a  temporary  station 
for  that  town ;  without  this  step,  the  opening  of  that  part  of  the 
line  would  have  been  retarded  for  three  or  four  years,  there  being 
no  legal  means  of  accelerating  the  process  of  expropriation. 
The  line  was  then  opened  from  Haarlem  to  the  immediate  neigh- 
bourhood of  Leyden. 

In  the  course  of  the  year  1842,  the  whole  of  the  second  divi- 
sion, and  great  part  of  the  third,  were  completed.  Several  aque- 
ducts, five  large  bridges,  and  a  number  of  small  ones,  were 
built;  the  latter,  being  all  over  navigable  canals,  were  made  to 
swing  on  simple  brackets;  the  permanent  station  at  Haarlem 
was  completed ;  the  foundations  were  laid  of  those  at  Leyden 
and  Amsterdam;  and  the  workshops  for  the  repairs  of  the  en- 
gines, &c.,  were  finished. 

VOL.  XXVI.  3    B 


{ 


I 


206  Scientific  Notices. 

These  circumstaDces  are  only  mendoDed  to  shew^  that^  consid- 
ering the  delays  occasioned  by  the  defective  jnrispradence  in  the 
matter  of  expropriation,  more  than  common  diligence  had  been 
used  to  enable  the  line  to  be  thus  far  opened. 

After  the  opening  of  the  second  division^  seyeral  of  Stephen- 
Bon*s  new  patent  locomotive  engines  were  added  to  the  stock  of 
the  company ;  and,  after  ample  trial  of  their  qualities,  they 
were  considered  to  be  the  best  engines  in  the  service. 

A  part  of  the  third  division  was  opened  as  far  as  Yoorschoten, 
in  the  month  of  May,  1843,  and  thus,  with  the  aid  of  onmibuses 
and  diligences,  the  line  was  completed  as  far  as  the  Hague, 
although,  owing  to  the  legal  difficulties  already  named,  the  swing 
bridge  to  cross  the  Hague  and  Delft  canal  could  not  be  con- 
structed, nor  the  permanent  station  at  the  Hague  be  built.  These 
latter  works  have  only  been  completed  in  this  present  year  (1844). 
.  Such  were  the  difficulties,  the  Company  had  to  contend  with, 
from  the  delay  caused  by  the  defective  state  of  the  law  of  ex- 
propriation, and  the  rapacity  and  prejudice  of  the  proprietors, 
over  whose  land  the  line  had  to  pass,  that  it  was  only  on  the  6th 
December,  1843,  that  the  railway  was  completely  opened  for 
public  use,  all  the  works,  as  well  as  the  different  stations  being 
completed,  and  a  simple  and  effective  system  of  management 
established. 

The  opening  of  the  railway  took  place,  with  much  ceremony, 
on  the  day  above  named,  being  the  anniversary  of  the  birth  of  the 
King,  in  the  presence  of  his  excellency  the  Minister  of  the  Inte- 
rior, who  was  conveyed  by  it  from  the  Hague  to  Amsterdam, 
•where,  on  the  same  day,  he  was  present  at  the  opening  of  the 
Rhenish  Railway,  iVom  Amsterdam  to  Utrecht. 
*  The  stock  of  the  company  now  consists  of  thirteen  locomotive 
engines,  with  their  tenders  complete,  and  one  hundred  and  three 
carriages  of  three  different  classes,  which  number  will  be  con- 
siderably increased. 

From  the  opening  of  the  different  divisions,  up  to  the  1st  De- 
cember, 1843,  the  locomotive  engines  have  traversed  a  distance  of 
386,124  kilometres  (=239,786  English  miles),  and  1,513,935 
passengers  have  been  conveyed. 

In  consequence  of  the  difficulties  experienced  through  the 
defective  law  of  expropriation,  a  petition  for  its  revision  was  pre- 
sented to  the  States  General,  and,  from  its  favorable  reception, 
it  is  presumed  that  such  a  law  will  be  passed,  as  will  facilitate 
the  formation  of  railways  throughout  the  kingdom,  and  will  cause 
the  speedy  extension  of  the  present  one  as  far  as  Rotterdam,  thus 
uniting  two  cities  so  long  celebrated  in  the  annals  of  commercial 
enterprise. 

The  rails  used  in  the  permanent  way  are  of  a  bridge  form, 
weighing  30  kilogrammes  per  metre  (=  60  lbs.  per  yard);  they 
are  fixed  by  screws,  upon  longitudinal  timber  bearings,  of  Riga 


jScieniiJk  Noticeii.  207 

red  deal,  with  sleeper^  of  the  same  timber^  halved  into  them>  and 
secured  by  oak  wedges.  The  ends  of  the  rails  are  fastened  by 
nuts  and  screws,  tlu'ough  the  longitudinal  bearings,  with  joint 
plates  and  cramps.  This  method  of  fastening  is  stated  to  be  very 
complete,,  and  the  motion  of  the  carriage  over  the  joints  is  with- 
out shock.  The  guage  is  2  metres  (  =  6  feet  6  inches  English) 
from  centre  to  centre  of  the  rails;  and  the  cost  of  each  kilometre 
(  =  0'616  of  an  EngUsh  mile)  of  single  line  of  railway  laid,  ia 
17,700  florins  (  =  ^61475,  or  ^62394.  lOs.  per  mile). 

The  general  width  of  the  top  of  the  earth-work  for  the  rails  is 
9  metres  (=  29  feet  6  inches  EngUsh).  The  inclination  of  the 
slopes  of  the  embankment  is  twice  its  vertical  height.  The  side 
benches  vary  in  width  between  1  metre  and  2  metres  (  =  3  feet 
3  inches  and  6  feet  6  inches  Enghsh).  The  ditches  are  4  metres 
(  =  13  feet  1  inch  English)  in  width,  and  the  ballasting  is  com- 
posed of  sea-shells. 

In  marshy  spots  all  the  earth-works  are  laid  upon  beds  of 
fascines,  more  or  less  extensive,  according  to  the  nature  of  the 
ground.  In  those  situations  where  the  railway  traverses  pools  of 
water,  the  fascines  alternate  with  beds  of  rubble,  and  are  held 
together  by  stakes  and  wattles,  until  the  weight  of  the  earth  is 
laid  upon  them  and  the  mass  is  consolidated.  The  earth-work  is 
chiefly  composed  of  sand  from  the  sea  beach,  and  is  covered  with 
turf. 

The  station  at  the  Amsterdam  terminus,  is  a  semi-circular 
building  of  brick  and  cut  stone,  with  projecting  wings  and  sheds 
on  iron  columns,  founded  on  piles  in  the  usual  Dutch  manner. 

The  station  at  the  Haarlem  terminus  is  also  of  brick  and  stone, 
but  is  not  founded  on  piles,  as  the  ground  was  sufficiently  solid 
to  bear  a  building. 

The  Ley  den  station,  which  is  of  the  same  construction  as  the 
others,  stands  on  such  bad  ground,  that  it  was  necessary  to  con- 
struct a  raft,  placed  upon  oak  piles,  to  receive  the  foundation  of 
the  building. 

The  station  of  the  Hague  resembles  the  others,  but  being  con- 
structed on  good  ground,  piles  were  not  necessary. 

The  bridge  over  the  Spaame  at  Haarlem  consists  of  six  arches 
of  8  metres  (  =  26  feet  three  inches  English)  span  each  ;  four  of 
them  are  fixed,  and  the  other  two  are  occupied  by  a  cast-iron 
swing-bridge,  which  generally  retnains  open  for  the  convenience 
of  the  navigation,  and  is  only  closed  at  the  times  of  the  passage 
of  the  trains.  The  machinery  for  turning  this  bridge,  and  for 
simultaneously  opening  or  shutting  both  arches,  is  situated  on 
the  centre  pier,  which  is  constructed,  like  the  others,  of  brick 
and  cut  stone,  upon  piles  of  pine.  A  self-acting  signal  is  at- 
tached to  this,  and  to  all  the  other  swing  bridges,  in  order  to 
show  their  position. 

The  bridge-keepers  reside  in  two  small  wooden  lodges,  built  in 
the  river,  opposite  to  each  end  of  the  centre  pier.     The  bridgfr 
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being  equally  balanced  upon  tbe  pivot,  the  laboui^  of  working  it  is 
smafl,  as  compared  >¥ith  that  required  for  working  a  half-arch 
Bwiyel-bridge  ;  and  it  possesses  the  far  more  important  advantage 
of  perfect  stability  and  freedom  from  vibration,  when  once  fixed 
between  its  bearings — an  indispensable  condition  for  a  railway 
bridge. 

The  foundation  piles  of  the  piers  are  from  8  inches  to  1 1  inches 
square,  and  26  feet  3  inches  long.  On  these  piles  are  laid  the 
longitudinal  beams  of  a  timber  apron,  which  traverses  the  whole 
of  the  openings,  and  extends  above  and  below  the  bridge,  to  the 
extremities  of  the  cut-waters,  and  on  these  are  placed  the  trans- 
verse bearers  of  the  piers.  The  whole  of  the  foundation  is  of 
white  deal. 

The  following  are  the  principal  dimensions  : — 

Ft.  In. 

Thickness  of  the  centre  pier ^  21  10  English. 

„  piers  nearest  to  the  centre  on  each 

side 7  4  ,, 

t,             piers  nearest  to  the  abutments 6  6  „ 

Length  of  the  iron  swivel-bridge 77  6  ,, 

Widthof               ditto                 20  10  „ 

Length  of  the  middle  girder      77  6  „ 

„          intermediate  pair   76  6  „ 

„           outside  pair    74  9  „ 

Depth  of  the  girders  at  the  centre 4  0  ,, 

,,                    at  the  ends     1  0  „ 

Thickness  of  the  three  middle  girders    0  2|-  „ 

,y                outside  pair 0  l|  „ 

ff                oak  planking  of  the  platform     ....  03  ,, 

The  castings  were  made  at  the  foundry  of  Messrs.  Dixon  & 
Co.,  at  Amsterdam. 

The  cost  of  the  bridge  was  83,000  florins  (=^6,916.  I3s.4d.) 
All  the  details  of  dimensions  and  cost  are  given. 

The  timber  bridge  at  Vogelenzang  is  built  on  the  American 
trellis-work  system ;  it  is  54  metres  (=177  feet  2  inches  English) 
long  by  9 '92  metres  (=  32  feet  6  inches  English  wide),  and  spans 
the  high  road  and  the  canal,  with  its  towing-path,  at  an  angle  of 
30**  with  the  latter.     The  piers  are  of  masonry  upon  piles. 

The  timber-work  consists  of  three  ribs  of  lattice-work,  one  on 
each  outer  side  of  the  platform  and  one  in  the  centre,  between 
the  two  lines  of  rails.  Each  series  consists  of  battens  of  red 
Riga  deal,  3  inches  thick  and  12  inches  wide,  crossed  at  an  angle 
of  45°  with  the  horizon,  and  therefore  at  right  angles  with  each 
other,  as  shown  in  the  elevation,  and  well  fastened  at  each 
crossing,  with  oak  trenails.  More  than  one-third  of  the  depth 
of  the  lattices  is  below  the  platform ;  and  its  general  stability  is 
very  much  increased,  and  lateral  vibration  is  prevented,  by  the 
diagonal  trussing  shown  in  the  transverse  section  and  plan  of  the 
platform.  The  transverse  oak  bearers,  10  inches  square,  on 
which  the  planking  of  the  platform  is  laid,  are  placed  at  intervals 
•of  about  3  feet,  every  alternate  one  being  trussed*  as  shown  in 
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the  section,  and  the  trass  bound  together  by  a  pair  of  iron  screw- 
bolts,  4  feet  long,  placed  between  the  longitudinal  bearers  of  the 
rails.  The  planking  of  the  platform  is  of  white  deal,  3  inches, 
thick  and  20  inches  wide ;  and,  excepting  this  and  the  oak 
bearers  of  the  platform,  the  whole  of  the  timber-work  is  of  red 
Riga  deal. 
The  following  are  the  principal  dimensions  of  the  parts  :-^ 

Feet  In. 

Length  of  the  bridge 177    0  English. 

Total  width  of  ditto   32    6  „ 

Width  of  side  openings •  29    0  „ 

„       middle  opening      ....  Ill     6  „ 

Height  of  the  platform      15    9  „ 

,,           lattice  above  ditto  7  10  „ 

Depth  of  the  lattice  below  ditto  5    2  „ 

Total  height  of  the  lattice  ribs  13    0  „ 

Clear  width  of  each  roadway  . .  13    0  „ 

This  constraction  is  stated  to  be  very  satisfEUitory^  and  to  have 
cost  only  46,000  florins  (  =  <ae3833.  6«.  Sd.) 

The  trussed  timber  bridge,  over  the  Warmonder  Leede,  crosses 
the  river  at  an  angle  of  50^.  It  has  five  openings  of  6*30  metres 
(  ^  20  feet  8  inches  English)  each ;  through  one  of  these,  the 
navigation  is  carried  on,  and  it  is  closed  when  the  trains  pass,  by 
a  sUding  platform  moving  diagonally  upon  rollers,  which  is 
worked  by  one  man,  and  by  very  simple  mechamsm,  like  that  of 
the  double  platform  bridge  at  Yiiik. 

The  heads  of  the  piles  for  this  bridge  require  to  be  cut  off, 
and  a  tenon  to  be  worked  upon  each,  below  the  water  line ;  this 
was  done  by  a  simple  apparatus,  consisting  of  a  deal  box,  well 
put  together  and  caulked,  so  as  to  be  water  tight ;  it  was  two 
metres  (  =  6  feet  6  inches  English)  long,  1*30  metre  (  =  4  feet 
3  inches  English)  wide,  and  1  metre  (  =  3  feet  3  inches  English) 
deep.  Through  the  centre  of  the.  bottom  there  was  a  hole,  large 
enough  to  admit  the  head  of  a  pile.  Around  this  hole  was  nailed 
the  open  bottom  of  a  sack  of  stout  canvas,  strengthened  with 
leather.  Two  cords  were  made  fast,  by  one  end  of  each,  to  the 
box,  and  the  others  were  passed  through  puUeys  in  the  sides. 

When  a  pile  was  required  to  be  cut  off,  the  box  was  put  over 
it,  and  by  weights  within,  it  was  caused  to  descend  as  low  as  was 
requisite  ;  by  means  of  the  two  cords,  the  lower  end  of  the  sack 
was  then  drawn  round  the  pile,  so  as  to  form  a  water-tight  joint ; 
by  a  small  pump,  the  water  was  then  emptied  from  the  box,  into 
which  a  workman  descended,  turned  back  the  canvas  sack,  and 
after  sawing  off  the  pile,  cut  the  head  into  any  desired  form. 

This  system  is  stated  to  have  been  used,  wherever  the  piles 
were  required  to  be  cut  off  under  water,  and  to  have  been  very 
successful. 

The  cost  of  the  bridge  over  the  Warmonder  Leede  was  44,600 
florins  (  =  4^3716.  13#.  id.) 
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The  trossed  timber  bridge^  which  crosses  the  canal  and  the 
towing  path  near  Leyden,  at  an  angle  of  60°,  is  fixed^  and  has  a 
span  of  17*20  metres  (  =3  56  feet  5  inches  English).  Its  cost, 
with  some  accessory  works,  was  34,800  florins  (  cs  ^2900). 

The  trussed  timber  bridge  over  the  Rhine,  near  Vink,  beyond 
Leyden,  is  at  an  angle  of  82°  with  the  stream ;  it  has  five  arches, 
three  of  which  have  openings  of  10  metres  (=  32  feet  10  inches 
English)  each,  and  the  two  side  arches  are  six  metres  ^=  1 9  feet 
8  inches  English)  each ;  one  of  these  latter,  which  is  intended 
for  the  navigation,  is  closed  by  two  parallel  platforms,  which 
slide  diagonaliy  in  opposite  directions ;  when  opening,  they  are 
moved  simultaneously  by  one  man,  with  very  simple  machinery. 
The  cost  of  this  bridge  was  41,200  florins  (=  ^3433.  6«.  %d.) 

The  single  swivel  bridge  over  the  Delft  canal  at  the  Hague,  is 
of  cast  iron,  and  spans  the  canal  at  the  angle  of  72*,  with  only 
one  opening  of  8  metres  (=  26  feet  3  inches  English).  The 
piers  are  of  masonry,  founded  on  piles.  Its  cost  was  31,000 
florins  (^2583). 

The  railway  necessarily  passes  over  numerous  canals,  whose 
traffic  must  be  providea  for ;  it  was  consequently  requisite  to 
provide  a  cheap  and  simple  mode  of  crossing  them;  the  author 
therefore  devised  a  peculiar  form  of  bridge^  and  has  called  it  the 
"  turn  rail  bridee." 

Four  timber  bearers,  12  inches  deep  by  six  inches  wide,  carry 
the  two  lines  of  rails ;  they  are  jointed  on  to  heel  posts  of  oak,  shod 
with  iron,  which  turn  upon  centres,  on  plates  set  m  the  masonry  of 
the  abutment.  The  bearers  are  further  supported  by  brackets^of 
cast  iron ;  and  each  pair  is  connected  by  two  bars,  turning  on 
joints,  to  preserve  the  parallelism  of  the  rails.  Each  pair  opens 
outwards,  for  the  passage  of  the  boats;  and  when  they  are  closed, 
the  ends  of  the  bearers  rest  in  recesses,  prepared  in  the  masonry 
for  their  reception,  in  order  that  the  ends  of  the  movable  rails 
shall  coincide  with  those  of  the  fixed  ones.  This  form  of  bridge 
is  very  cheap,  and  is  found  to  answer  well  for  a  span  not  ex- 
ceeding 16  feet. 

The  population  of  the  towns  through  which  the  railway  passes^ 
is  stated  thus : 

211,349  inhabitants 

if 
» 

99 

Total  .       .       .       443,567 

A  tabular  statement  is  given  of  the  number  of  travellers,  and 
the  amount  of  the  receipts  since  the  opeuii^  of  the  railway. 


Haarlem 

24,012 

Leyden 

37,464 

The  Hague 

63,556 

Delft 

17,037 

Scheidam 

12,051 

Rotterdam 

78,098 

Sden^fic  Notieet. 
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Yean. 

Travellers. 

Receipts. 

■ 
■ 

1839 
1840 
1841 
1842 
1843 

77.763 
349,994 
292,556 
364,081 
466,498 

Florins     Cts.              ig      «.      d. 
41,765     19  =    3,480     8    7| 

168,833    30  =  14,069    8  10 

136,698    61  =  11,899  17    8 

210,574    34  =  16,714  10    6| 

335,898     90  =  27,991  10    6 

Ist  division  opened  Sept 
20,  1839. 

Itt  division  alone  worked 

Ditto       ditto 

2nd  division  opened  to 
Veenenberg  June  20,  ft 
to  Leyden  Aug.  17. 

8rd  division  opened  t6 
Voorsehoten  May  1 ,  and 

1,550,892 

893,770    34  =  73,655  16     2i 

to  the  Hague  Dec  7. 

There  is  also  a  statement  of  tbe  number  of  locomotives  employed, 
their  power,  sizes,  and  number  of  wheels,  the  makers'  names, 
the  number  of  miles  run  over,  with  many  other  particulars. 

A  detailed  statement  is  also  given  of  the  lengths  and  height, 
above  the  datum  line  (AP)*  of  every  portion  of  the  three  divi- 
sions of  the  railway  which  are  opened,  with  particulars  of  all 
the  bridges  and  other  constructions. 

This  communication  is  illustrated  by  a  section  and  plan  of  the 
line  of  railway;  a  map  of  part  of  Holland;  and  one  of  the  city 
of  Amsterdam;  also,  a  series  of  lithographic  drawings  of  the 
bridges  and  other  works  on  the  line ;  and  a  model  of  the  turn-rail 
bridges,  to  be  seen  in  the  society's  Hbrary; 

In  a  letter  to  the  Secretary  Inst  C.  E.,  dated  May  4,  1844,  Mr.  Conrad 
says :  *'  At  the  last  meeting  of  the  shareholderB»  on  the  26tb  April,  we  were 
authorized  to  borrow  2,500,000  florins  (=  iS211,750)  for  finishing  the  fourth 
cliyision  of  the  railway,  or  that  pnart  between  the  Hague  and  Rotterdam.  I 
shall  therefore  commence  immediately  the  execution  of  the  works,  the  plans 
for  which  I  have  already  laid  down.  We  expect  that  a  new  law  of  expropri- 
ation will  be  passed,  and  when  the  States  General  have  conferred  upon  us 
that  benefit,  we  shall  see  the  worki  carried  on  with  increased  vigoqr. 

"  Since  the  opening  of  the  railway,  as  far  as  the  Hague,  the  improvement 
in  the  value  of  the  shares  has  been  very  great ;  the  price  in  December^ 
1843,  was  66  florins,  and  is  now  from  98  florins  to  99  floniM ;  and  the  shares 
will  speedily  be  at  a  premium. 

**  The  comparison  of  the  number  of  travellers  and  of  the  amount  of  receipts 
in  similar  inonths  of  1848  and  1844,  is  curious. 


January  • . . . 
February  . . 
March  • . . . 
April  , 


1843. 


Travelleis. 


17,489 
18,912 
21,965 
27,329 


Florias. 


12,929 
14,276 
16.589 
20,503 


1844. 


Xravellen. 


35,213 
34,203 
89,498 
51,698 


Florins. 


30,968 
29,345 
86,040 
47,651 


*  AP.  (Amsterdam  Pile),  a  fixed  water  level  adopted  by  the  Government 
as  a  datum  line  in  all  the  hydraulic  works  in  Holland. 
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"The  tarifl  of  fares  is  also  altered  to  the  following  rate: — 

d. 
First  class    . .  5  cents  per  kilometre  per  passenger  =  1*66  per  mile. 
Second  „      ..  4  „  „  =  1*33       „ 

Third     „      . .  2 J  „  „  =  083       „ 

This  alteration  has  heen  found  very  profitable,  as  a  greater  number  of  pas- 
sengers now  travel  in  the  first-class  carriages.'' 


LIST  OF  REGISTEATIONS  EFFECTED  UNDER  THE  ACT  FOR  PRO- 
TECTING NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OP 
UTILITY. 

1845. 

Feb.  26.  John  Whiteley,  of  New  Bank,  in  Northowram,  in  the 
parish  of  Halifax,  and  county  of  York,  for  improved 
apparatus  for  feeding  fires  with  coal,  and  for  burning 
smoke. 
27.  Richard  Porteous,  of  8,  Dartmouth-street,  Westminster, 
for  a  wind  instrument  for  signals. 

Mar.  I.  Thomas  Harris  Leuns,  of  Preston,  Lancashire,  for  a 
turnip  and  potatoe  cutting  machine. 

4.  Samuel  ^  Thomas  Carrington,  of  Stockport,  for  a  hat 

ventilator. 

5.  Thomas  Dray^  of  Chiswell-street,  Finsbury,  for  a  firuit 

gatherer. 

6.  A.  Giihraner,  of  Birmingham,  for  a  daily  indicator. 

6.  Le  Capelain  ^  West,  of  18,  Wimboume-street,  Hoxton, 

for  a  cake. 

7.  George  Smith,  of  Hastings,  for  a  window  shutter. 

7.  Ann  Al/ord,  of  Newington  Butts,  Surrey,  for  a  four- 
wheeled  carriage. 

10.  IF,  Grounsell,  of  Louth,  Lincolnshire,  for  an  improved 

dressing  machine. 

11.  H.  D.  ^  J.  Nicolly  of  114,  Eegent-street,  for  a  coat. 

1 1 .  Noel  Jeffery  Dixon,  of  Billacombe,  Plymstock,  Devon- 
shire, for  a  galvanic  hat. 

13.  A  Guhraner,  of  Birmingham,  for  a  daily  indicator. 

14.  Samuel  Rodgett,  of  Blackburn,  for  a  frog-piece  for 

throwing  a  loom  out  of  gear. 

1 7.  Thomas  Harwood,  of  Birmingham,  for  a  butter  knife. 

18.  John  Storer  FUixman  ^  Thomas  Showell,  of  40,  Lud- 

gate-street,  City  of  London,  for  the  "  tailor's  symme- 
trometer." 
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Mar.  19.  Joseph  Fenny  of  Newgate-street,  London^  for  an  im- 
proved coach  wrench. 

19.  Rippon  ^  Burton,  of  Oxford-street,  for  the  vesta  or  other 

spirit  lamp  chimney. 

20.  George  Lamb,  of  Horsley-fields,  Wolverhampton,  for  a 

spindle  for  door  locks. 
20.  Robert  Walter  Winfield,  of  Cambridge-street  Works, 

Birmingham,  for  the  lucent  gas  burner. 
22.  Welch  ^  Marge tson,  of  134,  Cheapside,  for  a  garter 

fastening. 
22.  John  Perring,  of  85,  Strand,  for  an  adjusting  galvanic 

band. 
22.  John  Rochford  8^  Son,  of  35,  Dublin  City  Quay,  Dublin, 

for  a  window  guard. 
26.  Henry  Fickerman,  of  Howden,  in  the  county  of  York, 

for  a  spirit  lamp. 
26.  Isaac  Suggitt,  of  Howden,  in  the  county  of  York,  for  a 

lamp  for  burning  spirit. 
26.  Richard  Wallis,  of  Peterborough,  for  a  moulded  rush- 
light. 

26.  Collin  8^  Brown,  of  Skinner-street,  London,  for  the 

Victoria  glove  fastener. 

27.  Bradley  <^  Johnstone,  of  Sheffield,   for  a  design  for 

mounting  the  fore  parts  of  carriages. 

28.  8,  E,  Stapleton,  of  Mile-end  Road,  tin-plate  worker, 

for  an  improved  chinmey-cap  or  wind-guard. 


Stist  Of  itatentis 

That  have  passed  the  Great  Seal  of  IRELAND,  to  the  6ih  of 

March,  1845,  inclusive. 


To  William  Betts,  of  Smithfield-bars,  in  the  city  of  London, 
distiller,  and  Alexander  Southwood  Stocker,  of  the  same  place, 
Gent.,  for  improvements  in  botdes,  jars,  pots,  and  other  similar 
vessels,  and  in  the  mode  of  manufacturing  and  of  covering  the 
same. — Sealed  19th  February. 

Christopher  Dunkin  Hays,  of  Bermondsey,  in  the  county  of 
Surrey,  master  mariner,  for  certain  improvements  in  machinery 
or  apparatus  for  propelling  vessels. — Sealed  1st  March. 
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John  George  Bodmer>  of  Manchester,  in  the  county  of  Lancaster, 
engineer,  for  certain  improvements  in  locomotive  steam-engines 
and  carriages,  to  be  used  upon  railways  ;  in  marine  engines, 
and  vessels,  and  apparatus  for  propelling  the  same ;  and  also 
in  stationary  engines,  and  in  apparatus  to  be  connected  there- 
with.— Sealed  3rd  March. 

Benjamin  Baillie,  of  King-street,  in  the  county  of  Middlesex, 
glazier  and  metal-frame  maker,  for  improvements  in  regulating 
the  ventilation  of  buildings. — Sealed  5th  March. 

James  Smith,  late  of  Deanston,  now  of  Queen' s-square,  London, 
civil  engineer,  and  William  Gairdner  Jolly,  formerly  residing  at 
Endrick  Bank,  parish  of  Drymon,  and  county  of  Stirling, 
Scotland,  now  residing  at  Carter,  in  the  parish  of  Kilmarnock, 
and  county  of  Dumbarton,  for  certain  improvements  in  the 
form  of  tiles  for  draining,  in  implements  for  manufacturing 
them,  and  in  the  mode  of  manufacture. — Sealed  5th  March. 


Siist  Of  ilatentis 

Granted  for  SCOTLAND,  subsequent  to  February  22nd,  1845. 


To  James  Power,  of  Threadneedle-street,  in  the  city  of  London, 
merchant,  for  improvements  in  the  manufeusture  of  candles  and 
soap,  and  in  treating  a  certain  vegetable  matter  for  such  manu- 
facture, and  for  other  uses, — ^being  a  foreign  communication. — 
Sealed  24th  February. 

Robert  Oxland,  of  Plymouth,  in  the  county  of  Devon,  chemist, 
for  improvements  in  the  manufacture  of  chlorine. — Sealed  24th 
February. 

Jean  Albert  Palmaert,  of  Brussels,  in  the  kingdom  of  Belgium, 
Coloiiel  of  Stafif,  for  improvements  in  the  means  of  econo- 
mising and  applying  heat,  obtained  from  known  processes, — 
being  a  foreign  communicadon. — Sealed  25th  February. 

Richard  Haworth,  of  Bury,  in  the  county  of  Lancaster,  engineer, 
for  certain  improvements  in  steam  engines. — Sealed  26th 
February. 

William  Hannis  Taylor,  of  Piccadilly,  in  the  county  of  Middle- 
sex, gentleman,  and  Thomas  Bartlett  Simpson,  of  Great  Rus- 
sell-street, in  the  same  county,  gentleman,  for  certain  improve- 
ments in  propelling. — Sealed  26th  February. 
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William  Kenworthy,  of  Blackburn,  in  the  county  of  Lancaster, 
manufacturer,  for  certain  improvements  in  looms  for  weaving. 
—Sealed  28th  February. 

Augustus  William  Gadesden,  of  Wobum-square,  in  the  county  of 
Middlesex,  gentleman,  for  improvements  in  the  manufacture  of 
sugar. — Sealed  4th  March. 

John  Blyth  and  Alfred  Blyth,  of  the  parish  of  St.  Anne,  in  the 
county  of  Middlesex,  engineers,  and  George  Parker  Hubbock, 
of  Ponder^s  End,  in  the  said  county  of  Middlesex,  engineer,  for 
certain  improvements  in  steam  engines,  steam  boilers,  and  ma- 
ehinery  for  propelling  vessels,  which  improvements  in  steam 
engines  and  steam  boilers  are  for  the  most  part  applicable  to 
the  purposes  of  steam  navigation,  but  are  also  apphcable  to 
other  purposes  for  which  steam  engines  or  steam  boilers  are 
or  may  be  used. — Sealed  6th  March. 

Robert  Ferguson,  of  Dundee,  in  the  county  of  Forfar,  Scotland, 
linen  manufacturer,  for  improvements  in  the  machinery  and 
f^paratus  for  the  manufacture  of  cloth  by  hand,  steam,  or 
other  power. — Sealed  13th  March. 

Louis  Antoine  Bitterbandt,  of  Gerardnstreet,  Soho,  in  the  county 
of  Middlesex,  doctor  of  medicine,  for  certain  improvements  in 
preventing  and  removing  incrustation  in  steam  boilers  and 
steam  generators. — Sealed  18th  March. 

John  Fisher,  the  younger,  of  Radford  Works,  in  the  pariah  of 
Radford,  in  the  county  of  Nottingham,  gentleman,  and  James 
Gibbons,  of  New  Radford,  in  the  said  parish  of  ^Radford, 
machinist,  for  certain  improvements  in  the  manufacture  of 
figured  or  ornamented  lace,  or  net  and  other  fabrics. — Sealed 
19th  March. 

Alexander  M'Dougall,  of  Daisy  Bank,  in  the  parish  of  Manches- 
ter, in  the^county  of  Lancaster,  gentleman,  for  certain  im- 
provements in  the  method  of  working  atmospheric  railways ; 
which  improvements  are  also  applicable  to  canals  and  rivers. — 
Sealed  19th  March. 

Octavius  Henry  Smith,  of  Wimbledon,  in  the  county  of  Surrey, 
Esq.,  for  certain  improvements  in  steam  engines,  boilers,  and 
condensers. — Sealed  20th  March. 

Wilton  George  Turner,  of  Gateshead,  in  the  county  of  Durham, 
doctor  of  philosophy,  for  improvements  in  the  manu^Etcture  of 
caustic  alkalis,  soda,  and  potash,  and  their  carbonates,  and  also 
in  the  manufacture  of  the  ferrocyanates  of  soda  or  potash. — 
Sealed  20th  March. 
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To  William  Smith,  of  Snow  Hill,  for  improvements  in  gas-meters 
and  in  gas-meter  cases, — being  a  communication.  Sealed  3rd 
.  March — 6  months  for  inrolment. 

Gteorge  Miller  Clarke,  of  Albany-street,  Begent's-park,  for  im- 
'  provements  in  the  constfaction  of  lamps,  and  apparatus  to  be 

•  used  therewith, — ^being  a  communication.  Sealed  3rd  March 
— 6  months  for  inrolment. 

Thomas  Schofield  Whitworth,  of  Salford,  Lancashire,  for  cer- 
tain improvements  in  machinery  for  preparing,  spinning,  and 
doubling  cotton,  wool,  flax,  silk,  and  similar  fibrous  materials. 
Sealed  3rd  March — 6  months  for  inrolment. 

John  Tomes,  of  Mortimer-street,  for  improvements  in  making 
artificial  teeth,  gums,  and  palates.  Sealed  3rd  March — 6 
months  for  inrolment. 

Henry  Fox  Talbot,  of  Lacock  Abbey,  Wilts,  for  improvements  in 
obtaining  motive  power,  and  in  the  application  of  motive 
power  to  railways .    Sealed  3rd  March — 6  months  for  inrolment . 

William  Palmer,  of  Clerkenwell,  for  improvements  in  pressing 
tallow  and  other  matters  and  substances,  and  fabrics.  Sealed 
3rd  March — 6  months  for  inrolment. 

Samuel  Knight,  of  Spotland,  near  Rochdale,  for  certain  improve- 
ments in  machinery  or  apparatus  for  scouring,  washing, 
cleansing,  and  other  similar  purposes.  Sealed  3rd  March — 6 
months  for  inrolment. 

George  Ellins,  of  Droitwich,  for  certain  improvements  in  manu- 
facturing salt,  and  in  apparatus  for  manufacturing  salt.  Sealed 
3rd  March — 6  months  for  inrolment. 

William  Shaw,  of  Liverpool,  for  a  machine  for  paging  books  and 
numbering  documents  consecutively,  and  otherwise,  and  for 
printing  dates,  words,  marks,  numbers,  or  impressions,  in  an 
expeditious  manner.  Sealed  3rd  March — 6  months  for  inrol- 
ment. 

Alexander  Gordon,  of  Westminster,  for  an  improvement  or  im- 
provements in  producing  motive  power  by  the  action  and 
agency  of  heat,  and  in  the  application  of  that  power  to  pur- 
poses of  locomotion  or  navigation.  Sealed  3rd  March — 6 
months  for  inrolment. 
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Robert  Frederick  Brown,  of  Knigfatebridge,  for  certain  improve' 
ments  in  the  construction  of  chairs  and  couches.  Sealed  8th 
March — 6  months  for  inrobnent. 

George  Selby,  of  Birmingham,  for  certain  improvements  in  the 
manufacture  of  pipes  or  tubes,  of  that  class  or  kind  which  are 
formed  by  welding  skelps  of  wrought-iron.  Sealed  8th  Mardi 
— 6  months  for  inrolment. 

John  Sykes,  of  Hollingwood,  Iiancaster,  and  Adam  Ogden,  of 
Ashton-under-Lyne,  for  certain  improvements  in  machinery  for 
preparing  and  cleaning  wool,  cotton,  and  similar  fibrous  mar 
teriaL     Sealed  8th  March — 6  months  for  inrolment. 

Thomas  Wright,  of  Thames  Ditton,  Esq.,  for  certain  improve- 
ments in  apparatus  for  the  production  and  diffusion  of  lig^t. 
Sealed  10th  March — 6  months  for  inrolment. 

Thomas  Grubb,  of  Dublin,  civil  engineer,  for  improvements  in 
bank  notes,  and  in  machinery  connected  therewith ;  parts  of 
which  are  also  applicable  to  cheques,  bills,  and  other  documents. 
Sealed  1 1th  March — 6  months  for  inrolment. 

Archibald  Richard  Brooman,  of  Fleet^street,  Gent.,  for  certain 
improvements  in  the  preparation  and  application  of  artificial 
fuels,  mastics,  and  cements.  Sealed  11th  March — 6  months 
for  inrolment. 

6reoTge  Ferguson  Wilson,  of  Belmont,  Yauxhall,  Gent.,  Creorge 
Gwynne,  of  Regent-street,  Gent.,  and  James  Pillans  Wilson, 
of  Belmont,  Yauxhall,  aforesaid,  Gent.,  for  improvements  in 
the  manufacture  of  candles  when  palm  oil  is  used.  Sealed 
13th  March — 2  months  for  inrolment. 

Robert  Barr  Purbrick,  of  Tonbridge,  Kent.,  engineer,  for  certain 
improvements  in  certain  apparatus  used  in  the  manufocture  of 
sugar,  which  apparatus  is  commonly  caUed  sugar  pans  or  cop- 
pers.    Sealed  13th  March — 6  months  for  inrolment. 

John  Blyth  and  Alfred  Blyth,  of  St.  Anne,  Middlesex,  engineers 
and  copartners,  and  George  Parker  Hubbuck,  of  Ponder's  End, 
Middlesex,  engineer,  for  certain  improvements  in  steam  en- 
gines, steam  boilers,  and  machinery  for  propelling  vessels, 
which  improvements  in  steam  engines  and  steam  boilers  are  for 
the  most  part  applicable  to  the  purposes  of  steam  navigation, 
but  are  also  applicable  to  other  purposes,  for  which  steam 
engines  or  steam  boilers  are,  or  may  be,  used.  Sealed  13th 
March — 6  months  for  inrolment. 

Abel  Siccama,  of  Finsbury-pavement,  Bachelor  of  Arts,  for  improve- 
ments in  the  construction  of  flutes  and  other  wind  musical 
instruments.     Sealed  13th  March — 6  months  for  inrolment. 
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Moses  Poole,  of  Serle-streety  London^  Gent.,  for  improvements  in 
lithographic  pressess — being  a  commonication.  Sealed  13  th 
March — 6  months  for  inrolment. 

Henry  Jones,  of  Broadmead,  Br»tio2»  biker,  for  a  new  prepara- 
tion of  flours  for  certain  purposes.  Sealed  Idth.  March — 6 
months  for  inrolment. 

Thomas  Dunn,  of  Manchester,  engineer,  for  certain  improTements 
in,  or  appUcable  to,  turn-tables  to  be  used  on,  or  in  connection 
with,  railways.     Sealed  13th  March — 6  months  for  inrolment. 

Pierre  Armand  Le  Comte  de  Fontainemoreau,  of  Skinner* s-place, 
city,  for  improvements  in  the  process  of,  and  apparatus  for, 
distilling  and  rectifying, — ^being  a  communication.  Sealed  1 3th 
March — 6  months  for  inrolment. 

Christopher  Nickels,  of  York-road,  Lambeth,  G^nt.,  for  improve- 
ments in  the  manufacture  of  elastic  webs  and  cords,  and  in  the 
mode  or  modes  of  manufacturing  articles  from  the  same. 
Sealed  13th  March — 6  months  for  inrolment. 

John  AinsUe,  of  Bedheugh,  North  Britain,  farmer,  for  a  certain 
improvement  or  certain  improvements  in  the  apparatus  and 
arrangements  for  the  manufacture  of  tiles  and  similar  articles 
from  clay  or  other  plastic  matter.  Sealed  15  th  March* — 6 
months  for  inrolment. 

Constant  Champion,  of  the  city  of  London,  merchant,  for  improve- 
ments in  burning  animal  charcoal, — ^being  a  communication. 
Sealed  1 7th  March — 6  months  for  inrolment. 

Pryce  Buckley  Williames,  of  Llegodig,  North  Wales,  Gent.,  for 
certain  improvements  in  the  manufacture  of  artificial  stone. 
Sealed  1 7th  March — 6  months  for  inrolment. 

John  Sellers,  jun.,  of  Burnley,  Lancashire,  cotton  spinner,  for 
certain  improvements  in  looms  for  weaving.  Sealed  17th 
March — 6  months  for  inrolment. 

John  Cleaveland  Palmer,  of  East  Haddam,  Middlesex,  Gent.,  for 
certain  machinery  to  be  used  in  manufacturing  certain  kinds 
of  tools  for  boring  wood  or  various  other  substances.  Sealed 
1 7th  March — 6  months  for  inrolment. 

Henry  Grissell  and  James  Lewis  Lane,  of  Regent' s-canal  Iron 
Works,  engineers,  for  certain  improvements  in  weighing  ma- 
chines, and  also  in  steelyards.  Sealed  17th  March — 6  months 
for  inrolment. 

*  This  patent  being  opposed  by  caveat  at  the  Great  Seal,  was  not  scahd 
till  15th  March,  but  bears  date  18th  January  last,  the  day  it  would  have 
been  sealed,  had  the  said  caveat  not  have  been  lodged  against  it,  per 
order  of  the  Lord  Chancellor. 
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Edwin  Hill,  of  Bruce  Castle,  Tottenham,  Gent.,  and  Warren  de  la 
Rue,  of  Bunhill-row,  manufacturer,  for  improvements  in  the 
manufacture  of  envelopes.  Sealed  17th  March — 6  months  for 
inrolment. 

William  Lloyd  Caldecott,  of  Bath,  Somersetshire,  Esq.,  for  an 
improvement  in  the  manufacture  of  soap.  Sealed  17th  March 
6  months  for  inrolment. 

Augustus  Coffyn,  of  Paris,  Gent.,  for  improvements  in  pumps. 
Sealed  17th  March — 6  months  for  inrolment. 

Stephen  Perry,  of  Woodland-place,  St.  John's  Wood,  Gent.,  and 
Thomas  Barnabas  Daft,  of  Birmingham,  manufacturer,  for  im- 
provements in  springs  to  be  applied  to  girths,  belts,  and  ban- 
dages, and  improvements  in  the  manufacture  of  elastic  bands. 
Sealed  17th  March — 6  months  for  inrolment. 

Thomas  Drew,  of  St.  Austell,  Cornwall,  chemist,  and  Edward 
Stocker,  of  the  same  place,  merchant,  for  certain  improvements 
in  the  production  and  manufacture  of  naphtha,  pyroUgneous 
add,  or  other  inflammable  matter.  Sealed  18th  March — 6 
months  for  inrolment. 

Francis  Molineux,  of  Hackney,  Gent.,  for  improvements  in  ap- 
paratus for  cutting  and  dividing  sugar.  Sealed  18th  March — 
6  months  for  inrolment. 

Henry  Samuel  Rayner,  of  Alfreton,  Derbyshire,  Gent.,  for  certain 
improved  means  of  preventing  accidents  to  carriages  on  rail- 
ways, and  common  roads.  Sealed  18th  March — 6  months 
for  inrolment. 

Anna  Maria  Stowel,  of  Gloucester-place,  Islington-green,  straw 
bonnet  manufacturer,  and  Thomas  Little,  of  Hoxton  Old  Town, 
willow  square  manufacturer,  for  improvements  in  the  manufac- 
ture of  ladies'  bonnets  or  hats.  Sealed  20th  March — 6  months 
for  inrolment. 

Louis  Theodore  Maillard  Rochet,  of  Paris,  Gent.,  for  improve- 
ments in  the  construction  of  ovens,  applicable  also  for  the  pur- 
poses of  economizing  fuel  in  furnaces  generally, — being  a 
communication.     Sealed  20th  March — 6  months  for  inrolment. 

John  Thurston,  of  Catherine-street,  Strand,  for  improvements  in 
parts  of  billiard  tables.  Sealed  26th  March — 6  months  for 
inrolment. 
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CELESTIAL  PHENOMENA  for  April,  1845. 
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Clock  before  the  sun,  3m.  56s. 
D  rises  2h.  53m.  M. 
D  passes  mer.  7h.  37m.  M. 
D  sets  Oh.  29m.  A. 
Vesta  in  conj.  with  the  0 
Q  greatest  hel.  lat  S. 
Yp  in  conj.  with  the  ])  diC  of  dec. 

6.  10.  S. 
^  in  Perihelion 
Clock  before  the  sun,  2m.  45s. 
D  rises  4h.  34m.  M. 
])  passes  mer.  lOh.  55m.  M. 
])  sets  5h.  28m.  A. 
2  in  conj.  with  the  })  diff.  of  dec. 

5.  47.  S. 
^  in  conj.  with  the  ])  diff.  of  dec. 
4.  53.  S. 
2  in  conj.  with  ^  diC  of  dec. 

0.  50.  N. 
Ecliptic  conj.  or  %  new  moon 
%  in  conj.  with  the  0 
%  in  conj.  with  the  ])  diff.  of  dec. 

4.  34.  S. 
Vesta  greatest  hel.  lat.  S. 
S  in  coTij.  with  the  ])  diff.  of  dec. 

0. 22.  S. 
^  in  D  with  the  0 
Clock  before  the  sun,  Im.  208. 
D  rises  6h.  53m.  M. 
D  passes  mer.  2h.  54m.  A. 
D  sets  1  Ih.  Om.  A. 
Vesta  in  conj.  with  %d\fL  of  dec 

4. 20.  S. 
Occul  E 1  Ononis,  im.  9h.  15m. 

em.  lOh.  18m. 
])  in  Apogee 
D  in  D  or  first  quarter 
§  greatest  hel.  lat.  N. 
Mercury  R.  A.   2h.  46m.  dec. 

18.  49.  N. 
Venus  R.  A.  Ih.  5m.  dec.  5. 

32.  N. 
Mars  R.  A.  19h.  40m.  dec.  22. 

28.  S. 
Vesta  R,  A.  Ih.  14m.  dec.  2. 

26.  N. 
Juno  R.  A.  9h.  15m.  dec.  12. 

4,  N. 
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16  16  55 

17  0  49 

18  8  58 


20 


22    7  12 
24    5 
25 


27  19  56 

28  0    4 

11  20 

29  7  40 


Pallas  R.  A.  20h.  26m.  dec.  IL 

27.  N. 

Ceres  R.  A.  21h.  47m.  dec.  20. 

26.  S. 
Jupiter  R.  A.  Ih.  11m.  dec.  6. 

28.  N. 

Saturn  R.  A.  21h.  20m.  dec.  16. 

23.  S. 
Georg.  R.  A.  Oh.  28m.  dec  2. 

17.  N. 
Mercury  passes  mer.  Ih.  12m. 
Venus  passes  mer.  23h.  32m. 
Mars  passes  mer.  18h.  4m. 
Jupiter  passes  mer.  23h.  35m. 
Saturn  passes  mer.  19h.  43m. 
Georg.  passes  mer.  22h.  50m. 
CWck  before  the  sun,  Om.  Is. 
])  rises  llh.  21m.  M. 
])  passes  mer.  6h.  52m.  A. 
])  sets  Ih.  44m.  M. 
Occul  A  2  Cancri,  im.  28h.  13m. 

em.  13h.  54m. 
2  in  coi^.  with  '2^  diff.  of  dec. 

0.  16.  S. 
S  greatest  elong.  19.  49.  E. 
2  in  coi^.  with  Vesta,  diff  of  dec 

4.  6.  S. 
Occul.  g  Leonis,  im.  8h.  15m. 

em.  9h.  30m. 
Clock  after  the  sun,  Im.  93. 
])  rises  5h.  15m.  A. 
])  passes  mer.  lOh.  46m.  A. 
D  sets  3h.  42m.  M. 
Ecliptic  oppo.  or  Q  ^^  moon 
D  in  Perigee 

Clock  after  the  sun,  2m.  8s. 
])  rises  llh.  23m.  A. 
])  passes  mer.  2h.  35m.  M. 
])  sets  6h.  47m.  M. 
§  stationary 
^  in  conj.  with  the  ])  diff  of  dec. 

6.  23.  S. 
D  in  D  or  last  quarter 
}^  in  conj.  with  ])   diff  of  dec. 
6.  25.  S. 


The  satellites  of  Jupiter  are  not  visible  this 
month,  Jupiter  being  too  near  the  sun. 


J.  LEWTHWAITE,  Rotherhithe. 
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RECENT  PATENTS. 

To  William  Irving,  of  Begentstreet,  Lambeth^  engineer, 
for  improved  machinery  and  apparatus  for  cutting  and 
carving  substances  to  be  applied  for  inlaying  and  other 
purposes. — [Sealed  25th  November,  1843.] 

This  inyention  consists  in  certain  improred  oonstroctions  or 
arrangements  of  machinery,  having  a  revolving  cutter,  by 
means  of  which,  in  conjunction  with  a  moveable  table,  tablets 
of  wood  and  other  materials  can  be  cut  away,  carved,  counter- 
sunk, and  perforated,  in  various  ornamental  forms,  with  great 
facility,  for  the  production  of  inlaid  devices,  gothic  tracery 
work,  and  other  kinds  of  ornaments  hitherto  usually  wrought 
by  hand. 

In  Plate  X.,  fig.  1,  represents  a  side  elevation;  fig.  2, 
an  end  elevation ;  and  fig.  3,  a  horizontal  view  of  the  ma- 
diinery.  a,  a,  is  a  bench  (h- table,  for  supporting  the  several 
parts  of  the  machine ;  b,  b,  is  a  standard  or  bracket-frame, 
firmly  fixed  to  the  said  bench ;  which  frame  is  provided  with 
plummer- blocks  and  bearings  c,  c,  to  receive  a  spindle  d.  e, 
is  a  forked  frame,  or  swinging  arm,  firmly  fixed  upon  the 
spindle  d;  and  the  other  end  of  the  arm  e,  is  frimished 
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with  suitable  bearings,  wliieh  c?irry,  in  a  vertical  position,  a 
spindle  f.  The  lower  end  of  this  spindle  f,  is  formed  to  re- 
ceive a  chuck  V,  or  other  suitable  contrivance,  for  attaching 
and  holding  securely  the  tool,  drill,  or  cutter  x,  or  such 
other  cutter  as  may  be  required;  and  upon  the  spindle  f, 
near  its  upper  end,  is  fixed  a  conical  pulley  6,  having  grooves 
of  different  diameters,  for  the  purpose  of  determining  the 
velocity  with  which  the  spindle  shall  be  made  to  revolve. 
This  pulley  is  designed  to  receive  an  endless  band  or  cord  h, 
which  passes  round  the  lower  part  of  a  similar  pulley  i,  run- 
ning loosely  upon  the  spindle  d  ;  the  upper  groove  of  the 
pulley  I,  is  made  to  receive  another  endless  band  or  cord  k, 
that  passes  round  a  wkeel  or  drum  l,  supported  by  a  standard 
or  frame  n,  which  is  connected,  by  a  similar  frame  m,  to  the 
standard  b  ;  but  the  band  k,  may  be  driven  by  any  other 
means,  o,  is  a  horizontal  moveable  table,  mounted  upon  a 
vertical  shaft  r,  which  passes  through  the  bench  a  ;  its  lower 
end  being  supported  by,  and  turning  freely  upon,  a  step  or 
bearing  s,  in  the  arch  z,  fixed  to  the  framing  of  the  bench. 
The  tablet  or  slab  of  wood,  or  other  material,  intended  to  be 
wrought  by  the  cutter  x,  is  to  be  placed  upon  the  turning- 
table,  as  at  F,  and  made  fast  thereon  by  screwed  clamps.  At 
the  left-hand  end  of  the  bench  a,  there  is  a  vertical  bar  j, 
made  fast  to  the  wood  framing,  in  which  there  is  a  fulcrum- 
pin  for  the  lever  w,  to  turn  upon ;  one  end  of  this  lever  w, 
is  formed  into  a  concave  socket  to  receive,  as  a  step,  the 
lower  end  of  the  spindle  d,  before  mentioned ;  and  the  other 
end  of  the  lever  is  connected,  by  a  joint,  with  a  treadle-rod  t. 
This  treadle-rod  and  lever  are  for  the  purpose  of  raising, 
when  required,  the  spindle  d,  with  the  forked  frame  e,  carry- 
ing the  drill,  u,  is  an  adjustable  screw,  set  in  the  leg  of 
the  bench,  as  a  stop  to  the  lever  intended  to  regulate  the 
descent  of  the  spindle  d,  with  the  frame  e,  in  order  that  the 
eutter  x,  shall  not  penetrate  deeper  into  the  material,  or  sub- 
stance p,  than  may  be  desired. 

Fig.  8,  and  the  part  dotted  in  fig.  2,  represents  another 
arrangement  for  raising  and  lowering  the  spindle  d,  with  the 
forked  frame  and  drill,  instead  of  the  lever  and  treadle-rod, 
before  described :   this  arrangement  is  used  when  carving 
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of  variable  relief^  such  as  foliage^  figures^  &c.^  is  required  to 
be  executed. 

Upon  any  convenient  part  of  the  standard  b^  is  iSxed  a 
frame  a,  with  bearings  b,  b,  to  receive  and  support  the  axle 
df  a  quadrant  Cy  which  has  a  lever  d,  attached  to  its  centre. 
iVom  the  periphery  of  the  quadrant  c,  is  suspended^  by  a 
chain  e,  or  other  suitable  contrivance,  the  spindle  d,  carrying 
the  forked  frame  e,  with  the  drill.  To  the  lever  d,  a  weight 
fy  is  suspended  by  a  rod,  or  other  convenient  means,  hung  in 
any  of  the  notches  provided  in  the  lever  for  that  purpose ; 
which  weighted  rod  acts  as  a  counter-balance  to  the  spindle 
D,  and  the  several  parts  attached  thereto ;  thus  enabling  the 
cutter  X,  to  be  raised  or  lowered  with  the  greatest  facility 
and  precision ;  all  the  other  parts  of  the  machine,  and  their 
action,  being  the  same  as  hereinbefore  described. 

Fig.  4,  is  an  elevation,  and  fig.  5,  an  under  side  or  end- 
view  of  a  tool  or  cutter,  for  cutting  or  carving  a  semi-circular 
or  quarter-round  hollow,  for  mouldings,  gothic  tracery,  &c. ; 
fig.  6,  is  all  elevation,  and  fig.  7,  an  under  side  or  end  view 
of  a  tool  or  cutter,  for  cutting  or  carving  a  bead  and  fillet,  or 
astragal.  These  are  only  two  examples  of  cutters,  but,  of 
course,  a  great  variety  may  be  employed,  and  these  must 
depend  upon  the  form  of  the  edge  of  the  recess  intended  to 
be  cut  or  formed ;  as  any  and  every  variety  of  rounds  and 
hollows,  ovolos,  ogees,  &c.,  separately  or  combined,  may  be 
Executed,  not  only  in  straight  lengths,  but  to  the  form  of 
any  regular  or  irregular  curve  that  may  be  desired. 

The  mode  of  cutting  or  carving  with  this  machine  is  as 
follows: — Upon  the  revolving  table  o,  the  tablet,  slab,  or 
piece  of  wood,  or  other  material  p,  to  be  cut  or  carved,  isr 
fixed;  and  on  its  upper  surface,  when  desired,  is  placed  a 
template  or  pattern  q,  (formed  of  iron,  brass,  or  other  ap- 
proved material),  of  the  design  required  to  be  cut  or  carved ; 
and  the  two  are  firmly  held  upon  the  table  o,  by  cramps  or 
eramping-bars,  as  shewn.  Motion  being  given  by  any  con- 
venient power  to  the  wheel  or  drum  l,  or  communicated  by 
any  other  means  to  the  band  or  cord  k,  the  pulley  i,  will  be 
made  to  turn  rapidly  upon  the  spindle  d  ;  by  which  means 
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the  band  or  cord  h^  passed  round  the  pulley  o^  will  cause 
the  spindle  f,  carrying  the  cutter  x,  to  revolve  with  great 
speed ;  the  velocity  of  the  cutter  being  determined  by  the 
proportions  which  the  diameters  of  the  pulleys  a,  and  i^  bear 
to  each  other,  and  the  speed  of  the  driving  power.  The  cut- 
ter X,  being  set  to  the  depth  of  cut  required,  by  adjusting 
the  stop  u,  the  workman  presses  down  the  treadle-rod  t, 
with  his  foot,  which  causes  the  lever  w,  to  raise  the  spindle 
D,  with  the  cutter  x,  and  the  several  parts  attached  thereto ; 
thus  the  forked  arm  e,  is  raised,  and  being  moved  round  the 
cutter  X,  may  be  passed  over  the  tablet  p,  in  an  arc ;  at  the 
same  time  the  moveable  table  o,  must  be  turned,  so  that  the 
cutter  may  be  perpendicularly  pendant  over  the  part  of  the 
tablet  where  the  work  is  to  commence.  The  revolving  cutter 
X,  is  then  let  down,  by  removing  the  pressure  from  the 
treadle-rod  t,  and  it  immediately  penetrates  into  the  tablet. 
The  form  in  which  the  cutter  moves  over  the  tablet  is  now 
to  be  determined  by  guiding  the  shaft  of  the  cutter  against 
the  edges  of  the  template  or  pattern ;  the  table  o,  with  the 
tablet  F,  upon  it,  being  moved  at  the  same  time,  in  order  to 
keep  the  edge  of  the  template  always  close  to  the  shaft  of 
the  cutter.  By  thus  moving  the  swinging-frame  e,  and  the 
table  o,  various  arcs  of  circles,  that  are  constantly  tangential 
to  each  other,  may  be  traced  upon  the  tablet  under  operation ; 
thereby  enabling  every  possible  variety  of  regular  and  irregu- 
lar curved  and  straight  forms  to  be  cut  or  carved  in  the  ma- 
terial acted  upon ;  and  this  combined  or  simultaneous  action 
forms  the  principal  novelty  of  the  invention. 

The  patentee  claims  the  combination  and  application  of 
the  several  parts,  as  herein  shewn  and  described,  and  any 
variation  of  that  combination  or  application,  for  effecting  the 
principle  of  his  invention;  provided  the  swinging-frame, 
which  carries  the  cutter,  and  also  the  table  on  which  the 
article  to  be  wrought  is  placed,  have  both  the  means  of  cir- 
cular motion. — [Inrolkd  in  the  Petty  Bag  Office,  May,  1844.} 

Specification  drawn  by  Meiirs.  Newton  and  Son. 
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the  design  to  be  copied^  which  is  placed  horizontally  upon  a 
plate  of  glass^  as  shewn  at  d.  At  each  angle  of  the  frame  c, 
two  antifriction  rollers  e,  e,  are  fixed  at  right  angles^  in  such 
a  manner^  that  the  eight  rollers  are  at  the  four  interior 
angles  of  the  four  uprights  of  the  framing.  An  ascending 
movement  is  obtained  by  means  of  cords  and  pulleys  f,f\ 
these  cords  communicate  with  a  weight  g,  which^  by  its 
gravity^  keeps  the  iGrame  suspended  in  such  a  manner^  that  it 
may  be  very  easily  raised  or  lowered,  and  may  be  adjusted  at 
any  required  point  or  focus,  for  the  purpose  of  reducing  or 
enlarging  the  drawing  to  be  copied,  or  reproducing  it  of  the 
same  size.  In  the  interior  of  the  iGrame  two  grooves  are 
made,  for  the  purpose  of  receiving  a  second  firame  A,  A,  which 
is  capable  of  moving  laterally  between  the  parts  i,  2.  In 
thi^  second  frame  two  grooves  are  also  made,  to  receive  a  third 
frame  i,  i,  the  movement  of  which  is  at  right  angles  to  thQ 
other,  in  a  horizontal  direction.  This  third  grooved  frame  is 
famished  with  a  glass  (not  silvered  or  tinned),  the  position  of 
which  forms  or  determines  the  area,  situation,  or  position  of 
the  frame  which  receives  the  design  that  is  to  be  copied ;  and 
the  two  double  horizontal  backward  and  forward  and  lateral 
movements,  which  are  efiected  by  the  arrangement  of  thQ 
parts  above  described,  afford  the  means  of  moving  successively 
all  the  parts  of  the  design,  so  that  they  may  all  in  turn  be 
placed  to  correspond  with  the  centre  of  the  first  frame, 
which  is  effected  by  means  of  cords  and  pulleys,  under  the 
command  of  the  operator.  There  is  a  second  framed,  capable 
of  moving  up  and  down  like  the  first ;  it  is  painted  black 
underneath,  and  furnished  all  round  with  a  covering  of  black 
stuff  ky  so  that  no  light  may  enter  the  interior  except  that 
from  above,  by  which  means  its  intensity  will  be  preserved. 
This  second  frame  may,  like  the  first,  be  adjusted  at  any 
height  by  cords,  pulleys,  and  weights  /,  /,  m;  it  is  perforated 
in  the  centre,  to  allow  the  Ught  to  pass  and  to  receive  a  doubly 
convex  lens  n,  which  is  fixed  in  a  tube  sliding  inside  another 
which  is  stationary,  and  of  about  four  inches  in  diameter ;  it 
is  constructed  so  as  to  receive  the  lens  either  at  the  upper  or 
lower  part.  This  tube  moves  up  and  down  with  the  frame 
which  carries  it ;  it  is  also  furnished  with  a  rack  and  pinion 
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for  raising  and  lowering  it^  for  the  purpose  of  regulating  the 
height  of  the  lens  and  adjusting  it^  so  that  the  lines  of  the 
design,  thrown  downwards  by  the  lights  may  pass  through 
the  said  lens^  and  be  received  by  the  paper  upon  the  table 
o,  below.  The  size  of  the  design  to  be  drawn  is  previously  to 
be  fixed  upon  the  said  paper  by  marking  the  distances  thereon ; 
this  serves  as  a  scale  for  the  whole^  and  also  as  a  guide  to 
regulate  the  height  of  the  two  frames^  and  of  the  lens  and  itd 
moveable  tube^  so  that  they  may  be  placed  at  such  distances 
as  to  produce  the  design  of  the  size  required. 

The  design  to  be  copied  should  be  upon  varnished  or 
transparent  paper^  so  that  the  light  may  pass  freely  through 
the  same^  and  that  the  lines  of  the  design  may  be  projected 
with  clearness  and  precision.  This  machine  may^  nevertheless^ 
be  employed  for  copying  and  altering  the  proportions  of  de- 
signs drawn  upon  ordinary  paper,  not  transparent;  it  is  also 
applicable  to  restoring  designs  executed  upon  fabrics  of  any 
sort ;  but  in  this  case  the  glass  is  dispensed  with ;  the  frames 
for  receiving  the  drawings,  which,  in  the  former  arrangement 
were  horizontal,  are  vertical,  and  must  be  capable  of  moving 
in  such  a  manner,  that  all  the  parts  of  a  design  may  be  suc- 
cessively brought  into  a  vertical  position  opposite  a  prism,  so 
as  to  be  thereby  reflected  downwards,  and  pass  through  the 
lens ;  by  which  means  they  are  altered  and  regulated  in  size 
at  pleasure. 

Fig.  2,  is  a  front  elevation ;  fig.  3,  a  side  view;  and  fig.  4, 
a  plan  view  of  a  machine  constructed  upon  the  same  principle 
as  that  shewn  in  fig.  1 ;  but  the  arrangements  of  some  of  the 
parts  are  somewhat  altered  and  modified,  so  as  to  admit  the 
light  at  the  side.  A  frame,  which  is  capable  of  moving  in 
three  different  directions,  receives  the  design  to  be  copied  or 
reduced,  which  is  held  therein  between  two  plates  of  glass* 
The  design,  as  before,  must  be  upon  transparent  paper;  it  is 
placed  in  a  vertical  position  against  the  light,  which  must 
pass  through  it  before  entering  the  camera-obscura.  The 
frame  which  contains  the  design  must  have  three  movements, 
viz.,  a  vertical  movement,  and  a  lateral  horizontal  movement^ 
in  order  to  bring  successively  all  the  parts  of  the  design  op- 
posite the  orifice  of  the  camera-obscura,  and  another  horizon- 
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tal  movement  at  right  angles  to  the  former^  for  the  purpose 
of  bringing  the  drawing  nearer  to  or  further  from  the  camera, 
in  order  to  reduce  it  to  the  required  size.  The  other  parts  of 
the  machine  are  similar  to  those  represented  in  fig.  1 .  In 
case  it  should  be  required  to  copy  a  design  on  a  di£ferent 
scale,  from  paper  which  is  not  transparent,  a  prism  or  reflector 
must  be  used,  as  was  observed  with  regard  to  the  machine 
admitting  light  from  above. 

A,  A,  iron  framework  for  supporting  the  apparatus ;  a,  a, 
rods  or  bars  connecting  the  framing ;  b,  a  cross-piece,  having 
a  female  screw  b,  in  its  centre ;  c,  a  horizontal  framing,  upon 
which  the  camera-obscura  d,  is  placed,  and  supported  by  two 
cross-pieces  c,c;  e,  a  cross-piece,  forming  part  of  the  framing 
c,  and  sliding  vertically  in  grooves  f,  p,  made  on  the  inner 
sides  of  the  framing  a,  a.  o,  is  a  male  screw  fixed  to  the 
cross-piece  e,  and  working  in  the  female  screw  i,  in  the  centre 
of  the  stationary  cross-piece  b,  before  mentioned ;  b^,  is  a 
small  horizontal  wheel  for  turning  the  screw  round ;  ff,  g,  are 
small  supports  or  brackets,  for  supporting  or  keeping  in  a 
horizontal  position  the  frame  c,  which  supports  the  camera; 
H,  is  a  shaft,  having  at  each  end  a  pulley  d,  and  pinion  6,  for 
giving  motion  to  the  rack  i.  j,  is  a  vertical  frame,  behind 
the  racks  i,  and  carrying  pulleys  f,  /.  A,  h,  are  rods  for 
guiding  the  frame  J,  from  side  to  side,  by  means  of  the  rollers 
i,  i,  fixed  thereon,  k,  is  a  frame  inside  the  frame  J,  and 
capable  of  sliding  vertically  in  grooves  formed  therein ;  and 
L,  is  a  table,  placed  immediately  under  the  aperture  of  the 
camera,  and  upon  it  the  design  is  produced. 

The  frame  c,  receives  a  vertical  movement,  by  means  of  the 
screw  G,  and  a  horizontal  movement  backwards,  by  means  of 
the  pinions  e,  and  racks  i,  i,  which  receive  motion  from  the 
cords  1,  1,  wound  upon  the  pulleys  d,  d :  one  of  these  cords 
moves  its  pulley  from  front  to  back,  and  the  other  from  back 
to  front.  The  frame  j,  receives  a  horizontal  movement  from 
left  to  right,  and  vice  versd,  by  means  of  the  cords  2,  2,  fixed 
at  3,  3,  at  the  back  thereof.  Lastly,  the  frame  k,  is  made  to 
slide  inside  the  frame  j,  by  means  of  a  cord  4,  fixed  at  the 
point  5,  and  passing  over  pulleys  j^^  fixed  upon  the  frame  j; 
this  cord  4,  is  brought  to  the  front  by  means  of  small  pulleys. 
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In  fig.  i,  the  dotted  lines  shew  the  different  positions  to 
which  the  frames  c  and  j^  may  be  brought  by  the  operator. 
The  cords  and  weights,  above-mentioned^  are  for  the  purpose 
of  assisting  the  movement  of  the  several  parts,  and  are  not 
intended  to  act  independent  of  the  will  of  the  operator ;  but 
they  are  regulated,  as  to  weight  and  arrangement,  in  such  a 
manner,  that  he  is  enabled,  with  a  slight  touch,  or  very  Uttle 
exertion,  to  move  the  parts  about  at  his  pleasure,  and  they 
will  remain  stationary  at  any  point  where  he  may  leave  them. 

The  patentee  claims,  as  the  invention  secured  to  him, — 
combining  and  arranging  the  various  parts,  so  as  to  construct 
or  form  an  apparatus  for  facilitating  the  copying  of  drawings 
or  designs,  upon  the  plan  herein  set  forth  and  described,  in 
which  the  various  parts  are  rendered  capable  of  adjustment, 
so  as  to  produce  the  copy  of  a  larger  or  smaller  size,  as  may 
be  required;  the  image  or  reflection  of  the  object  being 
thrown  down  upon  a  sheet  of  paper,  or  other  material,  on 
which  it  is  traced  by  hand. — [ImroUed  in  the  Petty  Bag 
Office,  July,  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Thomas  Middleton,  of  Loman-street,  in  the  borough 
of  Southwark,  engineer,  for  certain  improvements  in  ma- 
chinery  for  the  manufacture  of  artificial  fuel, —  [Sealed 
5th  August,  1844.] 

This  invention  relates  to  machinery  for  pressing  and  forming 
artificial  fuel  into  blocks.  The  improved  machine  consists  of 
a  horizontal  wheel,  or  circular  mould-plate,  in  or  on  which  are 
formed  or  placed  a  series  of  moulds  or  recesses, ranging  radially 
round  the  upper  part  of  the  wheel  or  plate,  which  is  caused 
to  revolve  round  its  centre  with  an  alternating  motion.  The 
moulds  are  consecutively  brought  under  a  hopper,  and  filled 
with  the  mixture  of  ingredients  composing  the  artificial  fuel ; 
and  by  the  wheel  or  mould-plate  continuing  to  revolve,  they 
are  also  brought  consecutively  under  the  pressing  part  of  the 
machine,  where  the  fuel  is  properly  compressed,  and  formed 
into  blocks,  which  are  afterwards  pushed  upwards  out  of  the 
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moulds^  and  removed  from  the  machine.  The  circiilar  mould- 
plate  rests  upon  a  iixed  circular  plate  or  bed,  in  which  one 
opening  or  orifice,  corresponding  in  size  and  position  to  the 
moulds,  is  formed;  and  when  a  mould,  with  a  brick  or  block 
therein,  comes  over  this  opening,  a  piston  or  plunger  rises 
up  through  the  said  opening  in  the  bed-plate,  and  pushes 
out  the  block  of  fuel. 

In  Plate  X.,  fig.  1,  represents  a  plan  view  of  the  machine, 
and  fig.  2,  is  a  side  elevation  of  the  same.  The  wheel,  or 
circular  mould-phite,  in  or  on  which  the  moulds  are  formed, 
is  seen  at  a ;  and  a*,  is  the  circular  bed-plate,  on  which  the 
mould-plate  moves,  as  before  mentioned.  6,  is  the  main  or 
driving-shaft  of  the  machine,  mounted  in  bearings  at  c,  c, 
and  carrying  the  hat  and  loose  pulleys  or  drums  d,  d,  and 
the  fly-wheel  e;  a  small  pinion  f,  is  also  mounted  on  one 
end  of  the  shaft,  and  gears  into  and  drives  the  large  toothed- 
wheel  g,  on  the  crank-shaft  A,  which  is  mounted  in  bearings 
on  the  upper  end  of  the  side  standards  i,  i.  On  the  outer 
end  of  the  shaft  h,  one  of  a  pair  of  mitre-wheels  j,  J,  is 
mounted;  the  corresponding  wheel  J,  is  mounted  at  the 
upper  end  of  the  vertical  shaft  A,  which  turns  in  bearings 
connected  to  the  side  standards,  and  carries  at  its  lower  end 
a  pair  of  cams  /,  and  m,  for  the  purpose  of  actuating  that 
part  of  the  machine  which  causes  the  rotation  of  the  mould- 
plate  a.  The  rotation  of  the  mould-plate  is  effected  in  the 
following  manner : — ^A  vibrating  arm  or  lever  n,  having  its 
centre  of  motion  at  o,  is  furnished  at  its  outer  end  with  a  pall 
or  click,  which  takes  into  the  ratchet-teeth  p^  p,  on  the  side 
of  the  mould-plate  a ;  a  rod  or  beam  q,  with  a  slotted  end, 
connects  the  arm  or  lever  n,  with  the  cams  />  and  m,  on  the 
vertical  shaft  k.  The  slotted  end  of  the  rod  9,  embraces 
the  lower  extremity  of  the  shaft  k^  and  is  furnished  with 
antifriction  rollers  r,  r,  which  bear  against  the  cams  /,  and  m; 
as  the  vertical  shaft  k^  rotates,  and  carries  the  cams  round 
with  it,  the  lower  cam  /,  forces  out  the  rod  g,  and  by  that 
means  draws  forward  the  vibrating  arm  or  lever  n,  thereby 
causing  the  mould-plate  to  turn  round  the  distance  of  one 
mould;  it  then  becomes  necessary  to  push  the  arm  or 
lever  n,  back  into  its  original  position ;  this  is  performed  by 
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the  cam  m,  which  comes  into  contact  with  an  antifriction 
roller  connected  to  the  rod  q,  and  drives  the  latter  back.  The 
pressing  operation  is  effected  by  means  of  the  toggle-joint  8,  s, 
to  the  lower  end  of  which  a  plunger  /,  is  attached^ — a  firont 
elevation  of  this  part  of  the  machine  is  shewn  at  fig.  3 ;  some 
of  the  parts^  such  as  the  mould-plate  a,  and  circular  bed* 
plate  <z*,  being  shewn  in  section.  The  plunger  is  made  to 
descend  perpendicularly^  by  means  of  the  guides  and  guide- 
bars  u,  and  u^f  attached  to  or  formed  on  the  side  standards. 
A  connecting  rod  w^  is  attached  at  one  end  to  the  middle  of 
the  toggle-joint^  and  at  the  other  end  to  the  crank  of  the 
shaft  h,  and  therefore^  as  the  crank  revolves,  it  straightens 
the  toggle-joint,  and  causes  the  plunger  to  descend  into  the 
mould,  and  compress  the  foel ;  then,  when  the  plunger  is 
raised  out  of  the  mould,  the  circular  mould-plate  is  moved 
round  one  tooth,  thereby  bringing  another  mould  beneath 
the  plunger.  When  the  blocks  of  fuel  have  been  formed  in 
the  mould,  and  properly  compressed,  they  are  forced  out  by 
means  of  a  piston  x,  (see  fig.  2,)  actuated  by  the  lever  y. 
This  lever  is  mounted  on  a  centre  (as  seen  in  the  drawing), 
and  its  other  end  is,  by  means  of  the  rod  jsr,  connected  to, 
and  worked  by,  a  part  of  the  apparatus  connected  with  the 
plunger.  It  will  now  be  seen,  that  when  the  plunger  descends, 
and  compresses  one  block  in  a  mould,  and  thereby  depresses 
one  end  of  the  lever  y,  the  opposite  end  of  this  lever  is  raised, 
and  a  block  of  fuel  is  thereby  forced  out  of  one  of  the  moulds, 
from  which  it  is  then  removed  by  hand. 

The  patentee  claims,  as  his  invention,  the  employment  of 
a  toggle-joint,  for  the  purpose  of  compressing  the  fuel  in  the 
moulds;  and  also,  the  arrangement  or  disposition  of  the 
several  parts  of  the  machine,  whereby  the  various  motions  of 
the  apparatus  are  effected,  as  above  described. —  [Inrolled  in 
the  Petty  Bag  Office,  February,  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 
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To  James  Insole^  of  Birminffham,  in  the  county  of  Warwick, 
saddler^ 8  ironmonger,  for  improvements  in  the  manufacture 
of  brushes. — [Sealed  8th  September,  1842.] 

These  improvements  in  the  manufacture  of  brushes  consist. 
Firstly,  in  covering  or  coating,  wholly  or  partially,  with 
leather,  or  other  waterproof  substance,  the  wooden  stocks  or 
backs,  into  which  the  bristle,  hairs,  or  other  materials  for 
brushes,  are  inserted;  such  covering  being  for  the  purpose  of 
protecting  the  wood  from  the  injurious  e£fects  of  damp ;  and 
also,  for  preserving  the  wires  or  strings,  by  which  the  bristle, 
hairs,  &c.,  are  secured  in  the  brush,  from  the  corrosive  or 
rotting  effects  of  the  damp.  Secondly, — ^in  certain  novel 
and  peculiar  forms  of  brushes,  designed  for  cleaning  horses 
and  carriages,  whereby  the  brushes  are  rendered  more  con- 
venient and  better  adapted  to  the  several  parts  of  the  work 
to  which  they  are  appUcable. 

In  Plate  XII.,  fig.  1,  represents  a  brush  for  dressing  or 
cleaning  horses,  the  stock  or  back  of  which  is  made  in  the 
form  of  an  egg-shaped  oval.  This  form  of  brush  (when  a 
back-strap  is  affixed  to  it  for  the  reception  of  the  hand)  will 
be  found  to  be  particularly  useful  in  cleaning  and  dressing 
horses,  in  consequence  of  the  narrow  end  of  the  brush  ad- 
mitting of  its  introduction  into  the  hollows  or  recesses  in 
the  body  of  the  animal.  Fig.  2,  shews  a  peculiar  form  of 
straight  taper  water-brush  for  cleaning  the  feet  and  legs  of 
horses;  this  brush  being  smaller  at  one  end  than  at  the 
other,  affords  ready  access  to  the  hollows  and  recesses  of  the 
horse^s  feet. 

These,  as  well  as  other  forms  of  brushes,  are  protected 
from  the  injurious  effects  of  damp,  by  wholly  or  partially 
coating  or  covering  their  wooden  stocks  or  backs  with  leather, 
or  other  suitable  material,  which  is  nearly  or  perfectly  imper- 
vious to  water.  Fig.  3,  exhibits  a  vertical  section  taken 
transversely  through  the  stock  of  the  egg-formed  brush, 
shewn  at  fig.  1.  a,  is  the  wooden  stock,  which  is  first  to  be 
covered  on  the  face,  side,  or  belly,  with  leather,  or  other  ma- 
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terial  of  a  waterproof  nature,  b,  whicli  is  to  be  attached  to  the 
wood  by  a  cement,  made  principally  of  caoutchouc.  The 
bristles  c,  c,  are  then  to  be  inserted  through  the  face  leather 
into  the  wooden  stock,  and  made  fast  therein,  in  the  usual 
way,  by  wires  or  strings.  When  the  brush  has  been  so  far 
made,  an  outer  coating  of  leather,  or  other  suitable  substance^ 
d,  is  to  be  cemented  to  the  back  of  the  stock,  and  the  edge 
neatly  stitched  round ;  or,  when  the  back  has  a  flat  edge, 
and  the  pieces  of  leather  do  not  meet,  the  leather  d,  may  be 
pinned  round  the  edge,  to  keep  it  securely  attached. 

Fig.  4,  is  a  vertical  section  of  a  modification  of  the  above,-, 
suited  to  the  form  of  water-brush  shewn  at  fig.  2.  In  this 
instance,  the  leather,  or  other  suitable  waterproof  material,  b, 
is  attached  to  the  face  of  the  wooden  stock  a,  as  in  the  pre- 
ceding brush ;  and  after  the  bristles  have  been  inserted,  the 
back  of  the  stock  is  covered  with  wood  c,  pinned  on  in  the 
usual  way.  Sometimes  the  stock  is  made  by  inserting  the 
leather,  or  waterproof  material,  b,  between  two  thicknesses  of 
wood ;  but  this  modification  does  not  possess  all  the  advan- 
tages of  the  previously  described  plans. 

Fig.  5,  represents  a  spoke  or  wheel-brush,  for  washing 
carriages,  and  fig.  6,  is  a  transverse  section  of  the  same.  The 
stock,  or  wooden  back,  having  been  suitably  shaped,  is  first 
covered  on  the  inner  face,  or  belly,  with  leather,  or  other 
suitable  waterproof  material,  connected  to  the  wood  by  ce- 
ment. Holes  are  then  bored  through  the  leather  and  wood^ 
and  the  bristles  inserted  in  the  usual  way,  as  shewn  in  the  sec- 
tion. A  cap-piece  of  wood  e,  of  a  triangular  sectional  form,  is 
then  cemented  to  the  back  of  the  stock,  and  the  edges  of  the 
leather,  or  other  material,  i,  closed  up  over  the  whole  of  the 
back,  and  cemented,  pinned,  or  neatly  stitched  along  the 
ridge,  as  shown. 

Figs.  7,  and  8,  represent  different  views  of  another  spoke 
or  wheel-brush,  of  a  peculiar  and  novel  form,  possessing  the 
advantages  of  broad  and  narrow  ends,  as  already  described  in 
reference  to  figs.  1,  and  2.  The  construction  of  this  form  of 
brush,  and  the  mode  of  protecting  its  wooden  stock  from  the 
effects  of  damp,  may  be  the  same  as  already  described  in 
reference  to  figs.  4^  5,  and  6. 
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The  patentee  elaims^  as  his  invention^  the  modes  of  pro- 
tecting the  wooden  stocks  or  back^^  and  the  fastenings  of 
the  hairs^  bristles^  or  other  materials^  employed  as  such  in 
the  construction  of  brushes  generally ;  by  coatings  coverings 
&t  lining  the  parts^  as  described^  with  leather^  or  any  other 
substance  which  is  capable  of  resisting  water^  and  thereby 
preserving  the  wood  and  fastenings  of  the  brush  from  the 
injurious  effects  of  damp.  And  he  also  claims  the  peculiar 
and  noyel  forms  of  brushes  for  cleaning  horses  and  carriages, 
shewn  at  figs.  1,  2,  7,  and  8. — [Inrolled  in  the  Petty  Bag 
Office,  Mfxrch,  1843.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Alexander  Tuenbull,  of  RmselUsquare,  in  the  county 
of  Middlesex,  doctor  of  medicine,  for  a  new  mode  or 

'  method  of  more  expeditiously  and  effectually  tanning  hides 
and  skins,  and  of  extracting  and  separating  the  catechuic 
acid  from  the  tannic  acid  in  the  catechu  or  terra-japonica 
used  in  tanning. —  [Sealed  26th  September,  1844.] 

In  tanning  hides  and  skins  it  is  rery  difficult  to  bring  the 
tannin  or  tannic  acid  immediately  and  effectually  into  contact 
with  the  gelatinous  fibre  of  the  skin,  which  arises  from  several 
causes,  viz. :  First,— the  skins  and  hides  are  deprived  of  the 
hair  and  epidermis,  by  steeping  them  in  a  solution  of  lime ; 
in  this  process  they  imbibe  a  considerable  quantity  of  lime, 
which  has  the  effect  either  of  removing  a  portion  of  the 
gelatinous  substance,  in  the  form  of  soluble  gelatine,  or  of 
altering  the  gelatinous  fibre,  so  as  to  render  it  incapable  of 
speedily  and  efl^tually  combining  with  the  tannin  or  tannic 
acid ;  and  the  pores  of  the  skin  are  so  impregnated  with  lime 
as  to  prevent  the  tanning  principle  from  operating  freely,  or 
reaching  the  heart  of  the  skins.  Secondly, — when  terra- 
japonica  or  catechu  is  used  in  tanning,  the  leather  is  very 
permeal)le  to  water,  light,  spongy,  and  of  a  dark  reddish 
color;  this  is  occasioned  by  the  catechu,  or  catechuic  acid,  or 
other  deleterious  extractives,  which  are  to  be  found  in  the 
terra-japonica.     Thirdly, — when  oak-bark  and  the  other  ma- 
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terials  used  in  tanning  (especially  oak-bark^  dkn-dim,  and 
aomach)  are  mixed  with  water,  for  the  porpoaes  of  tanning, 
they  generate,  by  the  action  of  the  atmospheric  air,  gallic 
acid,  which  is  a  solvent  of  gelatine^  and,  therefore,  injorioas 
in  tanning ;  it  also  produces  an  expansion  of  the  pores  of  the 
skins, — and,  as  it  does  not  canse  the  tannic  acid  to  unite  widi 
the  gelatine,  the  leather,  thus  produced,  is  Ught^  porous,  and 
of  an  inferior  quality*  The  chief  object  of  this  invention  is, 
to  remove  these  obstructions  and  difficulties,  and  bring  about 
a  speedy  and  effectual  combination  of  the  gektinous  fibre  of 
the  hides  or  skins  and  the  tanning  matter. 

The  first  part  of  this  invention  consists  in  removing  the 
first  of  the  above  difficulties,  either  by  extracting  the  lime 
with  which  hides  and  skins  are  impregnated ;  or,  by  taking 
off  the  hair  and  epidermis  from  the  hides  or  skins,  without 
the  use  of  lime,  by  means  not  hitherto  attempted. 

Sugar  or  saccharine  matter,  whether  obtained  from  the 
sugar-cane,  maple,  or  other  woods,  honey,  beet-root,  turnips, 
potatoes,  or  other  vegetable  substances,  possesses  the  pr(^)erty 
of  dissolving  lime;  and  so  does  pyroxylic  or  wood-spirit« 
For  the  purpose,  therefore,  of  extracting  the  lime  with  which 
skins  are  impregnated,  a  solution  is  prepared,  consisting  of 
sugar,  saw-dust,  and  water,  in  the  proportion  of  14  lbs.  of 
saw'dust,  and  4  lbs.  of  coarse  sugar  or  molasses,  to  60  gallons 
of  water.  The  solution  may  be  made  of  saw-dust  alone,  in 
the  proportion  of  28  lbs.  to  60  gallons  of  water ;  or  it  nay 
be  made  of  any  other  substance  containing  saccharine  matter, 
such  as  beet-root,  potatoes,  turnips,  honey,  &c.;  but  the 
solution  first  described  is  preferred:  the  solutions  may  be 
made  with  cold  or  warm  water;  but,  if  made  with  warm 
water,  they  should  be  allowed  to  cool  before  being  used* 
The  hides  or  skins  are  steeped  in  the  solution  from  two  to 
four  days;  by  which  means  the  lime  is  entirely  removed,  the 
skins  are  rendered  fit  to  receive  and  imbibe  the  tannic  acid, 
and  the  operation  of  tanning  is  perfectly  accomplished  in  a 
very  short  time. 

The  methods  by  which  the  patentee  removes  the  hair  and 
epidermis  from  hides  and  skins  are,  first, — by  steeping  them 
in  a  solution  of  sugar,  or  other  saccharine  matter,  whether 
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obtained  from  hohey^  potatoes^  beet-root^  wood^  or  any  other 
substances ;  secondly^ — ^by  steeping  the  hides  and  skins  in  a 
solution  of  muriate  of  soda.  In  the  first  method^  the  sugar 
or  saccharine  matter^  being  brought  into  contact  with  the 
hides  or  skins^  causes  the  gelatine  or  true  skin  to  expand  > 
and^  xwithout  acting  upon  or  causing  any  injury  to  the  gela-^ 
tinous  fibre  of  the  hides  or  skins,  loosens  the  epidermis,  and 
renders  the  removal  of  the  hair  very  easy.  In  the  second 
method,  the  mixture  of  muriate  of  soda  and  water  contracts 
the  epidermis,  without  acting  upon  the  gelatine,  and  separates 
it  from  the  true  skin,  so  that  the  hair  can  be  easily  removed 
without  injuring  the  gelatinous  matter  that  forms  the  basis 
of  the  leather.  The  solution  of  sugar  is  composed  of  14  lbs. 
of  coarse  sugar  or  molasses  to  100  gallons  of  water,  and  is 
kept  at  a  temperature  between  60^  and  80^  Fahr. :  the  skins 
are  immersed  in  it  from  5  to  10  days.  The  solution  of 
muriate  of  soda  is  formed  by  adding  14  lbs.  of  common  salt 
to  100  gallons  of  water,  and  is  kept  at  a  temperature  between 
70^  and  100^  Fahr. :  the  skins  are  immersed  in  it  from  8  to 
6  days. 

The  next  part  of  this  invention  consists  in  removing  the 
other  difficulties  above-mentioned,  by  separating  the  japonic 
or  catechuic  acid,  and  other  deleterious  matters  to  be  found 
in  terra-japonica,  from  the  tannic  acid ;  and  also,  by  prevent- 
ing the  formation  of  gallic  and  ellagic  acids,  when  oak-bark, 
divi-divi,  valoniay  and  other  tanning  materials  are  used. 

The  separation  of  the  tannic  acid  from  the  catechuic  acid, 
&c.,  is  accomplished  by  grinding  catechues  into  fine  powder, 
and  mixing  the  powder  with  warm  or  cold  water,  until  it  is 
thoroughly  dissolved;  and,  when  cold,  pouring  the  liquid  into 
a  large  cylinder  or  tank,  having  a  bottom  of  fine  wire-gauze, 
calico,  linen,  or  other  porous  material ;  by  this  means,  the 
catechuic  acid  and  extractive  and  other  deleterious  matter  to 
be  found  in  catechues,  are  retained,  by  reason  of  their  being 
insoluble  in  cold  water;  and  a  pure  tannin  liquid,  freed  from 
these  injurious  ingredients,  is  obtained.  This  purified  liquor 
will  be  found  much  more  effectual  in  preserving  sails  of  ves- 
sels, and  linen  cloths  exposed  to  the  weather,  than  the  terra- 
j.aponica,  as  now  used. 
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'  To  preiroit  die  formatioa  of  gallic  and  dlagic  adds^  whieh, 
by  the  aetiim  of  atmospherie  air^  are  generated  in  the  tannin 
liquor^  when  it  is  composed  of  oak-bark^  dwi-dim,  valama, 
and  odier  tanning  materials,  the  patentee  grinds  the  mate- 
rials into  fine  powder,  and  prevents  the  Bimotphenc  sir  from 
acting  upon  them,  while  the  proeess  of  tanning  is  going  on, 
in  the  mannor  hereinafter  described  under  the  improved 
modes  at  tanning. 

The  hides  or  skins  bdng  prepared  in  the  manner  above 
described,  and  well  washed  and  deansed,  the  patentee  pro* 
eeeds  to  tan  them  by  two  diSaeai  modes, — first,  by  the 
application  of  a  new  physical  force,  differoit  from  ordinary 
d^iUary  attraction,  or  hydrostatic  pressure;  and  secondly^ 
in  pits  or  tanks,  conmiunicating  with  each  other  in  such  a 
mannor,  as,  by  the  means  hereafter  described^  to  keep  xsp  a 
general  and  constant  agitation  and  drcnlation  of  the  tanning 
liquor,  unta  the  hides  or  skins  are  tanned. 

The  patentee  here  observes,  ''  that  when,  two  liquids,  of 
diffisrent  draisities,  are  separated  by  a  membrane  or  septum, 
two  ifpfomte  currents  are  established  in  contrary  direction^ 
tlie  one  outwards,  and  the  other  inwards ;  the  greater  current 
fMisses  through  the  membrane,  and  accumulates  on  the  nde 
where  the  liquid  is  of  the  greatest  specific  gravity,  on  which- 
evor  side  of  the  monbrane  it  may  be  placed ;  and  the  lesser 
current  flows  through  the  membrane  to  the  opposite  liquid ; 
and  these  inteichanges  continue  acting,  untQ  such  time  as 
the  spedfic  gravity  of  the  fluids  on  each  sideof  the  membrane 
beeomes  alike,  unless  a  chemical  change  or  obstruction  takes 
place  to  prevent  it.  The  current,  in  one  direction,  is  called 
^endasmoiu — that  in  the  (q>poeite  direction,  exosmosis/*  Thin 
physical  fiitoe  is  now  proposed  to  be  applied  to  the  i^nning 
of  hides  or  skins  in  the  following  manner : — ^The  hide  or  sldn 
to  be  tanned  is  formed  into  a  bag  by  sewing,  and  the  oak- 
baik,  which  has  been  ground  into  powder,  is  introduced,  in 
the  inroportion  of  two  pounds  to  every  pound  weight  of  the 
wet  skin,  prepared  as  above;  the  opening  through  whidi 
.the  oak-baric  has  been  introduced  is  then  sewn  up,  leaving 
•<mly  a  small  neck  or  aperture,  through  which  the  bag  is  filled 
with  cold  or  warm  water ;  and,  wheaa  f ull^  the  neck  or  aper- 
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tare  is  fastened  by  a  flange  and  screw^  so  as  to  exclude  the 
atmospheric  air.     The  bag  is  then  introduced  into  a  box  filled 
with  tanning  liquor,  formed  of  terra-japonica,  which  has  been 
freed,  as  above  described,  from  catechuic  acid  and  extractives. 
The  boxes  are  arranged  in  the  manner  shewn  at  fig.  1,  in 
Plate  XI. ;    a,  being  the  tanks  or  boxes ;  and  b,  the  waste- 
pipes  to  carry  off  the  liquor,  as  it  exudes  from  the  hides,  into 
the  main-pipe  c,  leading  to  the  main  tank  or  reservoir  d. 
The  purified  terra-japonica  is  not  injuriously  acted  upon  by 
the  atmosphere ;  and  the  tannin  liquor,  composed  of  oak-bark, 
being  mixed  inside  the  hide  or  skin,  and  thus  excluded  from 
the  action  of  the  atmosphere,  does  not  generate  gallic  acid. 
In  order  to  increase  the  specific  gravity  of  the  liquor  in  the 
boxes  or  tanks,  and  thus  accelerate  the  action,  sugar  is  added, 
in  the  proportion  of  14  lbs.  to  100  gallons  of  the  mixture  of 
terra-japonica.     The  two  liquids,  being  thus  separated,  the 
process  of  endosmosis  and  exosmosis  is  secured,  and  the  tannic 
acid  passes  rapidly  through  the  «kin  or  hide,  until  it  is  per- 
fectly tanned ;  the  bags  are  turned  occasionally,  and  when 
they  become  partially  empty,  by  exudation,  are  filled  again 
with  water.     During  the  operation  of  tanning,  it  will  be 
necessary  to  add  to  the  weight  of  the  liquor  in  the  boxes,  in 
order  to  keep  up  the  action ;  this  is  accomplished  by  adding 
a  small  quantity  of  sugar  to  the  mixture  of  terra-japonica. 
Valonia  will  rank  next  to  purified  tannic  acid  from  terra^ 
japonica,  and  may  be  used  similarly  to  terra-japonica ;  ground 
valonia  may  be  introduced  into  the  bag,  in  the  proportion  of 
about  one-half  less  than  the  oak-bark ;  divi-divi,  sumach,  and 
•other  substances  containing  tannic  acid,  may  be  used  in  the 
«an>e  proportions  as  valonia.  Terra-japonica  ought  to  be  in- 
troduced  into  the  bag,  after  the  impurities  are  removed,  in 
the  form  of  tan  liquor,  in  the  proportion  of  60  lbs.  to  the 
hide : — 1  lb.  of  terra-japonica  is  equal  to  4  lbs.  of  oak-bark. 

Fig.  2,  represents  the  pits  or  tanks  for  tanning,  arranged 
so  as  to  create  and  keep  up  a  general  and  constant  agitation 
and  circulation  of  the  tanning  liquor.  Into  these  pits  or 
tanks  is  introduced  a  sufficient  quantity  of  tanning  liquor, 
composed  either  of  terra-japonica,  or  oak-bark,  divi-divi,  va- 
•loipa,  sumach,  &c.^  so  as  to  leave  room*  only  for  the  hides 
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«nd  skins  which,  are  placed  therein^  one  upon  another^  as 
in  the  ordinary  mode  of  tanning;  and  the  pits  are  then 
closed  at  top^  so  as  to  exclude  the  atmospheric  air.  The 
tanning  liquor  must  then  be  put  into^  and  kept  in  a  state 
of  constant  agitation  or  circulation;  this  is  effected  by 
means  of  a  suction-pump^  connected  with  the  pits  at  the 
bottom  and  top.  a^  is  the  suction-pump;  b^  b,  the  pits; 
c,  suction-pipe ;  d^  d^  pipes  leading  from  the  bottom  of  the 
pits  to  the  suction-pipe ;  e^  main-forcing-pipe^  connected  with 
the  top  of  the  pits  by  the  pipes  f^  f  ;  and  a,  q,  are  pipes  which 
connect  the  pits  with  each  other  at  top^  to  prevent  them 
from  overflowing.  By  the  action  of  the  suction  or  forcing- 
pump^  the  tanning  liquor  is  speedily  extracted  from  the  pits, 
through  the  pipes  d^  d,  and  c,  and,  at  the  same  time,  is  forced 
again  through  the  pipes  e,  and  f,  f,  into  the  different  pits ; 
thereby  keeping  up  a  general  agitation  and  circulation  of  the 
liquor.  These  pits  or  tanks  may  be  constructed  in  sheds  or 
rooms,  and  placed  one  above  another,  and  side  by  side ;  but 
if  it  is  desired  to  sink  the  pits  in  the  earth,  they  should  be 
constructed  and  arranged  as  shewn  at  fig.  3,  in  which  the 
same  letters  are  used  to  denote  similar  parts  to  those  in  fig.  2* 
The  operation  of  both  arrangements  is  the  same,  with  this 
exception,  tliat,  as  in  fig.  3,  the  pits  are  sunk  in  the  ground, 
the  pipes,  by  which  the  liquor  is  withdrawn,  are  obliged  to 
enter  at  the  top,  and  descend  nearly  to  the  bottom  of  the  pits. 

In  treating  terra-japonica,  for  the  purpose  of  separating 
the  tannic  acid  from  the  catechuic  acid  and  other  extractive  and 
deleterious  matter,  the  deposit,  remaining  in  the  cylinder  or 
tank,  is  at  least  50  per  cent,  of  the  quantity  of  terra-japonica 
dissolved;  and  it  is  capable  of  being  purified,  and  rendered 
applicable  to  tanning.  For  this  purpose,  it  is  placed  in 
stoves  or  drying  pans,  heated  to  16(P  Fahr.,  and  is  exposed 
to  the  atmospheric  air,  and  kept  continually  stirred,  until  it 
assumes  the  color  and  appearance  of  the  original  pulverized 
^rra-japonica;  this  material  being  now  filtered,  will  be  found 
to  yield  nearly  as  much  tannic  acid  as  the  terra-japonica  did 
in  the  first  instance. 

Hides  and  skins  from  which  the  lime  has  been  extracted, 
or  from  which  the  hair  has  been  removed  without  the  use  of 
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hme,  by  the  above  modes  described^  may  be  tanned  in  the 
ordinary  manner^  by  terra-japonica^  purified  ^  above,  and  by 
other  ordinary  tanning  matter,  with  much  greater  facility 
than  heretofore ;  and  leather  of  greater  weight,  and  better 
quahty  than  usual,  will  be  produced. 

The  patentee  claims.  Firstly, — extracting  the  lime  with 
which  hides  and  skins  are  impregnated,  in  removing  the 
hair,  by  the  application  of  sugar,  or  other  saccharine  matter^ 
whether  obtained  from  honey,  saw-dust,  turnips,  potatoes,  or 
other  substances.  Secondly, — removing  the  hair  or  epidermis 
from  hides  and  skins,  without  the  use  of  lime,  by  the  appli-^ 
cation  of  sugar,  or  other  saccharine  matter,  whether  obtained 
from  potatoes,  saw-dust,  beet-root,  turnips,  or  other  sub- 
stances. Thirdly, — ^removing  the  hair  or  epidermis  from 
hides  and  skins,  without  the  use  of  lime,  by  the  application 
of  muriate  of  soda  or  common  salt  a  Fourthly, — separating 
the  japonic  or  catechuic  acid,  or  other  extractive  or  deleterious 
matter,  from  the  tannic  acid  in  terra-japonica.  Fifthly,— 
obtaing  tannic  acid  from  the  refuse  or  deposit  of  the  terra* 
japonica  in  purifying  terra-japonica.  Sixthly,— preventing 
the  formation  or  generation  of  gallic  and  ellagic  acid, 
when  oak-bark,  sumach,  divi-divi,  valonia,  and  other  mate- 
rials are  used.  Seventhly, — the  improved  mode  of  tanning 
leather,  by  means  of  endosmosis  and  exosmosis,  with  the  ma- 
terials, and  in  manner  before  described,  without  the  aid  of 
hydrostatic  pressure.  Eighthly,  —  the  improved  mode  of 
tanning,  by  means  of  a  general  and  constant  agitation  and 
circulation  of  the  tanning  liquor,  composed  of  the  materials 
before  mentioned,  from  top  to  bottom,  and  from  bottom  to 
top  of  the  pits.  Ninthly, — the  improved  method  of  tanning 
hides  or  skins  in  pits,  in  the  common  and  ordinary  manner, 
by  first  extracting  the  Ume  from  the  hides,  or  removing  the 
hair  without  the  use  of  Ume,  and  using  terra-japonica,  when 
purified,  or  other  tanning  liquor,  prepared  in  the  manner 
before  described.  —  [InroUed  in  the  Rolls  Chapel  Office, 
March,  1845.] 
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To  James  Carter,  ofDelabole,  in  the  county  of  Cornwall, 
slate  merchant,  for  improvements  in  cutting  slate  for  roof-' 
inff  and  other  purposes. — [Sealed  27th  September^  1844.3 

ThiiS  invention  consists  in  machinery  for  catting  the  edges 
of  slates  perfectly  straight^  and  at  right  angles  with  each 
other ;  thereby  preventing  the  under  sides  firom  shelUng  or 
chipping  off^  as  is  the  case  when  cutting  slates  by  hand. 

In  Plate  XI.,  fig.  1,  is  a  side  view,  and  fig.  2,  an  end  view 
of  the  machine,  a,  is  a  wheel,  which  is  caused  to  revolve  by 
a  band  from  a  steam-engine,  or  other  prime  mover  passing 
around  the  pulley  b,  on  its  shaft  c;  and  to  the  outer  end  of 
one  of  its  arms  a  steel  cutter  d,  is  bolted;  the  face  of  the 
cutter  being  six  inches  from  the  wheel,  to  allow  room  for  the 
irregularities  of  the  slate  in  an  uncut  state,  e,  is  an  under- 
cutter  or  rest,  upon  which  the  slate  is  to  be  cut ;  it  is  fastened 
to  the  frame/  and  its  upper  edge  is  level  with  the  centre  of 
the  shaft  c.  The  face  of  the  cutter  rf,  passes  the  face  of  the 
rest  e,  at  one-sixteenth  of  an  inch  distance ;  and  the  edge  of 
the  cutter  rf,  meets  the  slate  at  an  angle  of  8^.  A  guide  y, 
is  fixed  on  the  frame/  at  right  angles  with  the  face  of  the 
rest ;  and  a  scale  of  inches  is  marked  thereon,  commencing 
from  the  rest ; — A,  is  a  guide  to  prevent  the  vibration  of  the 
fly-wheel. 

The  patentee  claims  the  mode  of  cutting  roofing-slates 
with  the  edges  perfectly  straight  and  at  right  angles  with 
each  other;  whereby  he  prevents  the  shelling  off",  on  the 
under  side,  of  large  portions  of  the  slate,  which  is  unavoidable 
in  the  old  process  of  cutting  by  hand- — [Inrolled  in  the  In* 
rolment  Office^  March,  1845.] 


To  Anthony  LoRiMiBE,  of  derkenweU-elose,  in  the  county 
of  Middlesex,  bookbinder,  for  certain  improvements  in  the 
apparatus  and  means  of  facilitating  drawing  from  natitre 
or  models. — [Sealed  8rd  July,  1844.] 

The  object  of  this  invention  is  to  facihtate  the  copying  or 
drawing  of  models,  and  objects  which  are  naturally  stationary. 
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or  can  be  kept  so  for  a  few  minutes.  The  means  employed 
by  the  patentee  for  effecting  this  object,  consist  of  a  sheet  of 
paper,  parchment,  vellum,  or  metal,  perforated  with  from 
2000  to  6000  holes  per  square  inch,  and  fixed  in  a  frame ; 
or,  instead  of  the  above  materials,  the  sheet  may  be  composed 
of  gummed  or  stiffened  taffeta  or  silk,  thin  sheet  caoutchouc^ 
or  any  material  or  substance  of  a  sujQ&ciently  firm  texture  to 
receive  and  exhibit  the  required  perfcnrations.  The  perforated 
sheet  being  placed  vertically  between  the  object  or  scene  to 
be  drawn  or  copied  and  the  eye  of  the  operator,  a  view  of 
the  object  or  scene  is  obtained,  by  transmission  through  the 
holes  in  the  sheet,  with  sufficient  distinctness  to  enable  the 
operator  to  trace  it  in  outline  upon  the  inner  surface  of  the 
sheet* 

The  drawing  in  Plate  X.,  represents  an  apparatus  for 
holding  the  perforated  sheet  while  being  used.  The  sheet  is 
moimted  in  a  frame  a,  with  a  pane  of  glass  behind,  to  hold 
it  in  a  flat  and  even  state,  and  support  it  against  the  pressure 
of  the  pencil;  b,  b,  are  standards  that  tise  frt)m  the  framing 
Cf,  and  support  the  frame  a ;  and  d,  is  an  inclined  shelf  or 
platform,  for  the  arm  of  the  operator  to  rest  upon.  The 
operator's  eye  should  be  about  eighteen  inches  from  the  sheet, 
and  exclusively  directed  to  the  object,  and  not  to  the  surface 
of  the  sheet ;  or,  in  other  words,  the  eye  must  be  adjusted  to 
the  distance  of  the  objects  under  observation,  and  not  to  the 
surface  of  the  sheet,  or  the  point  of  the  pencil :  the  action  of 
the  latter  being,  in  fact,  to  be  felt  by  the  operator,  rather 
than  observed.  The  object  is  to  be  traced  with  a  blacklead 
pencil,  if  the  sheet  is  white,  or  of  a  light  color ;  or  with  a 
crayon  of  hard  white  chalk,  if  the  sheet  is  black,  or  of  a  dark 
color.  The  sheet  should  be  white,  or  of  a  light  color,  when 
it  is  required  to  copy  thie  drawing  afterwards,  by  means  of 
transparent  tracing  paper,  for  the  purpose  of  preserving  it, 
or  of  transferring  it  to  drawing  paper,  in  order  to  make  a 
finished  picture ;  but  when  such  transfer  is  not  required,  the 
sheet  should  be  black,  or  of  a  dark  color,  as  a  more  distinct 
view  of  the  object  is  thereby  obtained. 

In  conclusion,  the  patentee  says,  "  I  now  declare  that  I 
claim,  as  of  my  invention,  in  the  apparatus  and  modifications 
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thereof,  as  I  have  hereinbefore  described  and  designated 
them,  the  use  and  application  of  a  finely  puncturated  thin 
plane,  of  any  substance  or  material  fit  for  the  reception  of 
such  fine  puncturations,  as  hereinbefore  described,  to  the 
practical  optical  purpose  of  tracing  on  one  of  the  surfaces  of 
such  plane  the  imaginary  outlines  of  objects,  as  seen  ap« 
parently  coincident  with  or  through  such  puncturated  plane. 
I  claim  such  practical  applications  of  such  planes,  so  treated 
by  puncturation,  to  the  optical  purpose  aforesaid,  together 
with  the  general  practical  mode  of  making  such  application, 
tas  hereinbefore  described,  irrespective  of  any  particular  man- 
ner of  arranging  the  same.  Further  declaring  that  I  do  not 
claim  any  particular  or  specific  mechanical  arrangement  for 
the  formation  and  production  of  such  puncturations,  in  or 
through  sheets  or  planes  of  the  substances  hereinbefore  de- 
scribed; but  I  do  claim,  as  of  my  invention,  the  practical 
optical  uses  and  applications  of  such  puncturated  planes, 
when  produced  for  and  as  regards  the  purposes  and  objects 
hereinbefore  stated,  specified,  and  designated,  as  I  have  so 
specified  and  designated  them/' — [Inrolled  in  the  Inrolmeni 
Office,  Januaryy  1845,] 


To  William  Edward  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  of  Middlesex,  civil  en- 
gineer, for  certain  improvements  in  apparatus  for  pro- 
pelling vessels, — being  a  communication. — [Sealed  25th 
December,  1843.] 

This  invention  consists  in  constructing  the  paddle-wheels  of 
vessels,  to  be  propelled  by  steam  or  other  power,  with 
paddles  capable  of  sliding  into  and  out  of  recesses  provided 
for  them  in  a  hollow  drum  or  cylinder,  which  constitutes  the 
body  of  the  wheel;  and  in  placiag  the  said  wheels,  thus  con- 
structed, in  cases  built  in  the  vessel,  and  open  at  bottom,  to 
allow  of  the  wheels  projecting  a  little  below  the  bottom  of 
the  vessel.  The  motion  of  the  paddles  is  governed  in  such  a 
manner,  by  excentrics  or  cams,  attached  to  the  sides  of  the 
cases  in  which  the  wheels  are  placed^  that  the  outer  edges  .of 
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the  paddles  do  not  project  beyond  the  periphery  of  the  drain 
or  cylinder  in  which  they  are  enclosed^  except  in  that  part 
of  its  circuit  which  passes  below  the  bottom  of  the  vessel^  or 
that  portion  of  its  dUameter  which  corresponds  or  is  equal  to 
the  inun^sion  of  the  conunon  paddle*wheel;  and  at  this  time 
and  place  they  are  protruded  a  sufficient  distance  to  propel 
the  vessel. 

In  Plate  XII.^  fig«  I5  represents  a  stem  deration  of  a 
vessel,  shewing  the  paddle-wheels  on  each  side  of  the  keel, 
and  projecting  below  the  bottom  of  the  vessel ;  fig.  2,  is  a 
aide  elevation  of  a  portion  of  the  same,  the  dotted  Unes  in 
the  two  figures  shewing  the  remainder  of  the  wheels  in  the 
vessel,  and  also  the  cases  in  which  they  work ;  fig.  .8,  is  a 
transverse  section  of  the  vessel,  just  behind  the  trunks  in 
which  the  wheels  work ;  fig.  4,  is  an  end  elevation  of  one 
of  the  wheels ;  fig.  5,  is  an  elevation  of  the  same,  as  seen  from 
the  bow  or  stem  of  the  vessel ;  fig.  6,  is  a  view  of  the  inside 
4)f  the  drum  in  which  the  paddles  work,  with  one  of  the 
side-plates,  and  all  the  paddles  removed;  fig.  7,  is  a  longi- 
tudinal vertical  jsection  of  the  drum,  through  the  axes,  with 
one  paddle  in  its  place,  and  projecting  out,  and  the  others 
removed ;  fig.  8,  is  an  elevation  of  the  wheel  in  its  case, 
with  one  end  of  the  trunk  or  case  removed ;  fig.  9,  is  a 
longitudinal  section  of  the  cam  groove-plate,  which  governs 
the  motion  of  the  paddles;  and  fig.  10,  is  a  cross  or  trans- 
verse section  of  the  same.  The  remaining  figures  represent 
the  various  modes  of  applying  the  principle,  and  wiU  be  re- 
ferred to  hereafter. 

The  paddle-wheel,  instead  of  being  constmcted  with  arms 
attached  to  a  shaft,  and  having  the  paddles  permanently  fixed 
to  th^m,  consists  of  a  hollow  drum  pr  cylinder,  made  of  metal 
t>r  wood,  the  peculiar  construction  of  which  is  exemplified  by 
figs.  6  and  7.  o,  a,  are  two  discs,  properly  strengthened  on 
the  inside  by  arms  b,  b,  if  made  of  wrought-iron,  or  by 
means  of  ribs,  if  made  of  cast-iron.  In  each  of  these  arms, 
which  are  equal  in  number  to  the  number  of  paddles,  there 
is  a  slot  c,  c,  formed  for  the  paddles  to  slide  in.  The  two 
discs  a,  a,  are  united  together  by  means  of  staves  or  platea 
di  d,  and  e,  e,  e,  the  former  jOonatHutiiig  th^  periphery  of  th^ 


ii 


Newton^ 8,  for  Itnpis.  in  Prtjj^lHng  Vesseb.         5J4fe 

drum  or  cylinder;  each  stave  or  plate  reaching  from  one 
slot  to  another,  in  the  direction  of  the  circumference,  leaving 
the  slots  or  openings  c,  c,  c,  in  the  periphery,  to  correspond 
\nth  those  in  the  discs ;  and  the  latter,  by  uniting  the  armS 
or  ribs  on  one  disc  with  those  on  the  other,  along  the  sides 
or  bottom  of  the  slots,  form  the  recesses  for  the  paddles; 
The  union  of  the  discs  by  the  staves  or  plates  d,  d,  and  e,  ^, 
tshould  be  effected  with  the  view  of  making  the  whole  firm 
and  strong,  in  a  manner  well  known  to  all  good  workmen. '  ' 

On  the  outside  of  each  disc,  and  over  the  recesses  for  th^ 
paddles,  plates  fyf,  (see  fig.  4)  are  bolted,  for  the  purpose  of 
preserving  or  maintaining  with  exactness  the  spaces  left  foir 
the  paddle,  so  as  to  prevent  them  from  either  binding  o^ 
creating  any  tremor  or  vibration ;  and  these  plates  f,  f,  may 
also  be  used  as  guides  for  th6  paddles ;  or,  in  place  thereof^ 
the  paddles  may  be  guided  by  means  of  projections  ff,  ff,  (see 
fig.  7,)  fixed  'on  the  face  of  the  plates  which  form  the  re- 
cesses for  the  paddles  :  these  projections  are  furnished  with 
V  grooves,  in  which  ribs  A,  h,  connected  to  the  paddles,  slide* 
The  paddles  x,  x,  may  be  made  in  any  manner  to  suit  the 
fancy  of  the  constructor,  as  regards  materials  and  mode  of 
stiffening ;  but  it  is  preferred  that  they  should  be  made  of 
ca«t-iron  and  wood,  with  the  upper  part  t,  of  greater  thickness 
thiEin  the  body  (each  end  being  properly  formed  to  receive  an 
antifriction  roller  y,y);  and  the  plate,  whether  of  iron  o^ 
wood,  which  forms  the  body,  will  be  stiffened  by  the  before- 
mentioned  ribs  A,  A.  It  should  be  observed,  that  when  the 
ribs  A,  are  used  as  sliding-ways  for  the  motion  of  the  paddles, 
the  plates//  are  not  to  be  employed  as  guides. 

The  manner  of  protruding  the  paddles  beyond  the  peripher]^ 
of  the  drum,  and  drawing  them  in,  will  be  hereafter  described. 
'  The  wheels,  constructed  as  above  explained,  are  placed  in 
hollow  trunks  or  cases  A:,  (see  fig.  8)  built  in  the  vessel  in 
the  following  manner,  viz.:  a  hole  is  made  through  the  bottom' 
of  the  vessel,  on  each  side  of  the  keel,  in  area  something 
longer  than  the  area  of  the  longitudinal  section  of  the  drum 
of  the  wheel ;  and  the  hollow  trunks  or  wells,  in  which  the 
wheels  work,  are  built  up  from  the  edges  of  these  holes,  and 
reach'  above  the  water-line,  when  the  vessel  i«  laden. 
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The  extension  of  the  trunks  above  the  tviater-line  \%  n<St 
absolutely  necessary^  although  it  is  preferred  that  they  should 
be  thus  extended.  These  trunks  or  cases  should  be  made  of 
sufficient  strength  to  resist  the  thrust  and  jar  of  the  engines 
and  all  the  machinery^  and  should  also  be  water-tight.  The  top 
of  the  trunks  may  also  be  made  moveable^  to  facilitate  getting 
to  the  wheels  for  repairs ;  and  when  the  top  or  lid  is  placed 
in  its  proper  position^  it  maybe  rendered  air  and  water-tight^ 
or  not^  as  desired.  The  situation  and  forms  of  these  trunks 
or  cases  are  represented  in  fig.  8^  which  also  shews  that  part 
of  the  wheel  projecting  below  the  bottom^  and,  by  dotted  Ibies^ 
the  part  inside.  Figs.  1,  and  3,  also  represent  the  trunks 
and  wheels  by  dotted  lines,  and  the  projection  of  the  wheels 
below  the  bottom  of  the  vessel.  Fig.  8,  represents  one  of 
the  wheels  within  its  trunk  or  case ;  one  end  of  the  trunk 
being  removed,  in  order  to  represent  the  wheel  in  its  place. 
In  this  figure  it  will  be  seen,  that  one  end  of  the  shaft  /,  does 
not  pass  through  the  side  of  the  trunks,  the  gudgeon  working 
in  a  box  properly  prepared  for  its  reception ;  but  the  other 
end  passes  through  the  side  of  the  trunk,  for  the  purpose  of 
receiving  the  crank  by  which  the  wheel  is  driven ;  and  this  end 
of  the  shaft  works  in  a  stuffing-box  n,  of  the  usual  con- 
struction, to  prevent  the  water  in  the  trunk  from  leaking  into 
the  vessel ; — ^the  lower  edge  of  that  end  of  the  trunk  which  is 
towards  the  stem  (and,  if  desired,  both  ends)  may  be  rounded^ 
as  represented  by  dotted  lines  in  fig.  2. 

On  each  side  of  the  wheel  there  is  a  plate  of  iron  o,  o, 
firmly  bolted  to  the  sides  of  the  trunk  or  case ;  and  in  each  of 
these  iron-plates  there  is  a  cam  or  excentric  groove  py  p,  in 
which  the  rollers  y,  j,  work ;  this  groove  should  be  of  sufficient 
width  and  depth,  to  prevent  the  rollers  from  touching  the 
bottom  and  the  two  sides  at  the  same  time.  From  the  point  \, 
to  the  point  2,  in  the  direction  of  the  arrow,  the  groove  is 
concentric,  and  from  2,  to  i,  it  is  excentric ;  the  amount  of  its 
excentricity  depends  upon  the  distance  the  paddles  are  re« 
quired  to  be  protruded  beyond  the  periphery  of  the  drum,  as 
it  must  be  evident  that  the  form  of  these  grooves  will  govern 
the  position  of  the  paddles,  as  regards  their  distance  from  the 
centre  of  the  drum  during  a  revolution.      In  fig.  4i,  the 
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paddles  are  reprenented  in  the  pontion  which  they  would  be 
made  to  aMnme  if  the  rollers  were  in  the  grooves.  It  should 
be  observed^  that  the  diameter  of  the  concentric  groove^  from 
%f  to  i,  should  be  snch^  in  regard  to  the  position  of  the  rollers, 
that^  during  the  revolution  of  the  dmm^  the  ends  of  the 
paddles^  along  that  part  of  the  circuity  will  be  even  with  the 
periphery  of  the  drum ;  and  the  points  \,  and  i,  at  which 
the  groove  assumes  the  exeeniric  form^  depend  upon  that 
part  of  the  circuit  at  which  it  is  desired  that  the  paddles 
diall  begin  to  be  forced  out  and  drawn  in*  The  part  of  the 
groove  from  s^  to  4,  can  also  be  made  concentric^  and  unite 
the  two  excentric  parts ;  and^  in  that  case^  the  ends  of  the 
part  i,  of  the  paddles^  which  extend  beyond  the  side  edges, 
and  within  the  rollers,  should  be  made  to  rest  upon  the 
plates//  and  thus  relieve  the  antifriction  rollers,  and  avoid 
the  friction  consequent  upon  the  working  of  the  rollers  in 
dieir  grooves. 

In  the  arrangement  above  described,  should  the  wheds,  or 
their  appendages,  get  out  of  order,  they  could  not  be  re- 
paired^  except  by  raising  the  wheel  out  of  the  water.  To 
ewereame  this  difficulty,  with  a  cam-plate  of  the  construction 
above  described,  instead  of  having  the  shafit  of  the  wheel  to 
work  in  and  pass  through  the  sidai  of  the  trunk,  the  whole  is 
ammged  in  the  manner  represented  at  fig.  11,  which  is  a 
plan  of  the  trunk  or  case  and  wheel,  and  all  its  appendages, 
with  the  top  of  the  trunk  removed;  and  by  means  of  which  it 
may  be  drawn  up  at  will. 

A  recess  is  made  in  each  side  of  the  trunk,  extending  from 
the' top  to  near  the  bottom,  to  receive  sliding-frames  or 
plates  r,  r,  one  of  which  is  represented  detached,  and  in  ele- 
vation, at  fig.  12.  The  side  edges  of  the  sliding-frames  are 
rabbetted  or  cut  out  at  #,  #,  in  order  to  slide  in  grooves  formed 
by  the  plates  /,  /,  which  are  bolted  to  the  sides  of  the  trunk 
or  case,  and  thus  complete  the  slidtng-ways  or  grooves,  which 
only  allow  of  an  up-and-down  movement  of  the  sliding- 
frames  r,  r.  A  box  u,  is  made  in  each  sliding-frame,  to 
receive  the  gudgeons  of  the  shaft  of  the  wheel;  and  around 
these  boxes  are  made  the  grooves  ^,^,  in  which  the  rollers 
ei  the  paddle  work,  as  before  martkmed.    One  end  of  the 
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shafk  of  each  wheel  h  provided  with  a  pinion  m,  (see  fig.  11) 
for  the  reception  of  which  an  additional  recess  v,  is  made  in 
one  side  of  each  of  the  trunks  or  cases.  The  crank-shaft  of 
the  steam-engine  passes  through  a  stuffing-box^  in  that  side 
of  the  trunk  which  has  the  recess  for  the  pinion  m,  on  the 
shafk  of  the  wheel,  and  is  itself  provided  with  a  pinion,  which 
cannot  be  seen  in  the  drawing,  but  which  gears  into  it,  and 
thus  forms  the  connexion  between  the  paddle-wheel  and  the 
crank-shaft  of  the  engine.  This  connexion  between  the 
crank-shaft  of  the  engine  and  the  shaft  of  the  wheel  can  be 
e£fected  by  any  of  the  mean^  known  to  all  persons  skilled  in 
mechanics;  and,  therefore,  they  need  not  be  more  particularly 
described.  Provision  should  be  made  for  keeping  or  holding 
the  sUding-frames  down  to  a  proper  position,  to  insure  the. 
parallelism  of  the  wheel  and  crank-shaft,  and  the  proper 
gearing  of  the  cogs  of  the  pinions  :  when  this  arrangement 
of  parts  is  employed,  the  tops  of  the  trunks  or  cases  should, 
be  made  moveable. 

,  Instead  of  the  sliding-frames  or  plates,  above-described,  a 
frame^  cast  in  two  parts,  as  represented  in  fig.  15,  may  be 
ftdopted.  The  upper  part  a,  a,  a,  is  made  to  fit  on  to  the 
lower  part  d,  d,  d;  which  lower  part  is  cast  in  such  a  way 
as  to  become  at  once  the  cam-groove  for  protruding  the 
paddles,  in  the  manner  above  explained ;  the  bearings  and 
supports  of  the  journals  for  the  wheels  also  form  a  part 
of  the  casting,  or  are  connected  thereto.  It  is  formed  much 
like  the  frames  of  the  shafts  for  steam-engines,  with  the  adn 
dition  of  the  camrgroove,  and  is  bolted  on  to  the  bottom  of 
the  vessel  at  e,  e,  within  the  trunks  or  cases ;  but  may  stand 
independent  of  them,  or,  for  greater  firmness,  may  be  bolted 
to  them.  In  order  to  get  at  the  wheels,  for  .the  repairs  of  the 
paddles,  it  is  only  necessary  to  take  off  the  upper  half  a^  a^ 
|ind  the  wheel  can  at  once  be  turned  round  till  the  injured 
paddle  is  found,  and  taken  out  or  repaired.  If  it  becomes 
necessary  to  raise  the  wheel  out  of  its  place,  this  is  easily 
effected,  by  taking  off  the  upper  part  c,  of  the  beaming  which 
covers  the  shafts;  then,  after  taking  out  the  paddles,  the  wheel 
.can  be  lifted  out  on  deck,  if  desired — ^there  being,  of  coursey  a 
slide  made  in  the  side  of  the  trunk  for.  the  shaft ;  the  parts 
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b,  b,  in  this  figure  are  merely  diagonal  braces^  for  the  better 
support  of  the  wheels. 

Various  modes  of  working  the  paddles  could  be  described^ 
as  substitutes  for  the  above^  but  constructed  essentially  on 
the  same  principle  as  the  one  already  described ;  as^  for  in- 
stance, the  two  represented  by  figs.  13,  and  14.  Fig.  13,  re- 
presents the  substitution  of  an  excentric  ring  w,  which  com- 
municates motion  to  the  paddles  x,  Xyhy  means  of  connecting 
rods  y,  y,  which  are  hinged  to  the  paddles,  about  the  middle 
of  the  edges  thereof.  The  excentric  riQg  must  be  so  regulated 
with  the  motion  and  position  of  the  drum,  as  to  iQsure  at  all 
times  the  relative  position  of  the  paddles.  Or  the  paddles, 
instead  of  shding  in  and  out  radially,  can  have  one  edge 
hinged  to  the  drum,  as  at  z,  z,  fig.  14 ;  the  other  edge  beings 
hinged  to  the  connecting-rods  a,  a,  which  receive  motion 
from  excentrics  or  cam-grooves,  as  above  described  for  the 
other  paddles ;  but  the  mode  first  described  is  believed  to 
be  the  best.  The  paddle-wheels,  thus  constructed,  can  eithet 
be  made  to  work  vertically  or  horizontally,  or  at;  any  line  of 
inclination. 

For  the  purpose  of  withdrawing  all  the  paddles  within  the 
wheel,  so  that  they  may  present  no  obstruction  to  the  sailing 
of  the  vessel,  the  inventor  employs  a  concentric  circle  or  groove, 
with  a  switch,  as  at  a,  a,  in  fig.  16,  or  as  at  b,  b,  in  fig.  17; 
which  switches  turn  on  centres,  and  are  worked  by  means  of 
a  rod,  running  through  the  casing.  By  laying  down  the 
switches,  so  as  to  bring  their  upper  ends  to  the  points  e,  e, 
the  rollers  of  the  paddles  are  guided  into  the  concentric  circle 
or  groove,  and  the  paddles  thereby  withdrawn ;  by  putting 
them  back  again  to  the  point  f,  f,  the  paddles  are  throwni 
out  beyond  the  circumference  of  the  wheel,  into  the  excentric 
part  of  the  groove,  and  consequently  protruded.  Another 
method  may  be  suggested  to  eflFect  this  purpose, — which  is,  to 
construct  the  side  or  groove-plates  in  such  a  manner,  that 
they  can  be  moved  up  and  down ;  which  will,  when  they  are 
moved  upwards,  necessarily  take  the  paddles  with  them. 

The  patentee  claims  the  construction  of  a  paddle-wheel, 
consisting  of  a  hollow  drum  or  solid  cylinder,  having  recesses 
into  whiph  the  paddles  slide  or,  fold  in  the  maimer  above 
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shewn  and  described^  or  any  modification  of  the  same.  He 
also  claims  the  employment  of  paddle-wheels,  thus  constructed, 
whether  the  same  are  either  wholly  or  partially  submerged, 
and  placed  in  cases  or  hollow  trunks,  open  at  the  bottom  or 
sides  of  the  vessel  for  the  free  admission  of  water ;  such 
wheels  being  so  arranged,  that  their  paddles  shall  protrude 
beyond  their  peripheries  in  that  part  of  their  circumference 
which  is  outside  of  the  casing  or  trunk,  and  be  withdrawn 
within  the  cylinder  or  drum  in  the  parts  that  are  within  the 
casing.  And  lastly,  he  claims  the  drawing  in  of  all  the  paddles, 
by  means  of  concentric  grooves  and  switches,  in  the  manner 
described,  so  that  the  paddles  may  cause  no  obstruction 
to  the  sailing  of  the  ship. — [InroUed  in  the  Petty  Bag  Office, 
December^  1843.] 

Specificatioii  drawn  by  Messrs.  Newton  and  Son. 


To  Thomas  Clark,  of  Wolverhampton,  in  the  county  of 
Stafford,  iron-founder,  for  an  improved  domestic  con- 
venience.—  [Sealed  26th  September,  1844.] 

In  Plate  XI.,  fig.  1,  is  an  elevation  of  the  improved  domestic 
convenience,  and  fig.  2,  is  a  transverse  vertical  section,  taken  on 
the  line  i,  2,  of  fig.  1 ;  fig.  3,  is  an  edge  view  of  the  cover, 
and  fig.  4,  is  a  transverse  vertical  section  of  the  same,  a,  is 
the  body  of  the  vessel,  formed  of  metal,  and  coated  on  its 
inner  side  with  enamel  or  other  suitable  matter  for  resist- 
ing the  action  of  Uquids  or  moisture ;  b,  the  handle ;  c,  an 
enlarged  or  dished  portion  of  the  upper  edge  of  the  body  of 
the  vessel,  which  receives  the  cover  d,  somewhat  resembling  a 
shallow  dish,  e,  is  a  balanced  lever-valve,  of  which  f,  is  its 
fulcrum,  g,  its  closing  or  acting-plate,  and  h,  its  counter- 
balance weight ;  this  valve  closes  the  central  aperture  i,  in 
the  cover  d,  through  which  the  waste  water  passes,  or  is 
poured  into  the  vessel  a.  The  adjustment  of  the  counter- 
balance weight  h,  is  such,  that  the  valve  opens  with  the 
pressure  of  the  stream  of  water  poured  into  the  cover  d,  and 
closes  immediately  on  its  cessation.  The  cover  is  attached 
to  the  body  of  the  vessel  by  two  hooks^^  on  its  edge^  which 
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eatch  hold  of  two  pins  kj  on  the  ears  (,  (that  hold  the  handle 
of  the  vessel)^  and  form  therewith  a  bayonet  joint  or  fSasten- 
ing,  as  shewn  more  clearly  in  the  detached  yiew^  fig.  5.  The 
escape  of  offensiye  effluvia  firom  the  contents  of  the  vessel  a^ 
is  prevented  by  the  valve  e,  being  made  to  fit  accurately  to 
its  seat^  and  by  the  thin  film  or  stratum  of  water  which  will 
generally  remain  upon  the  upper  surface  of  the  valve-plate. 
The  Ud  dy  is  caused  to  fit  air-tight,  by  a  facing  of  doth,  ca* 
outchouCy  or  other  suitable  material,  attached  thereto,  or  to 
the  sloping  rim  c,  of  the  vessel,  or  to  both  the  lid  and  the 
rim  c. 

The  patentee  claims,  as  his  invention,  ''  the  specific  con* 
structions  and  arrangement  of  parts,  and  the  combination 
thereof  in  the  compound  produced,  as  they  are  hereinbefore 
specially  set  down  and  described.^' — \InroUed  in  the  Rolls 
Chapel  Office,  March,  1845.] 


To  Thomas  Noton,  of  Deanston  Works,  Deanston,  in  the 
county  of  Perth,  Scotland,  manager  of  cotton  works,  for 
improvements  in  power  looms,  for  themanx^actwre  of  cloth 
from  cotton,  wool,  and  other  fibrous  substances. — [Sealed 
21st  January,  1845.] 

This  invention  consists  in  taking  up  the  doth,  and  winding 
it  upon  the  doth-beam  of  power  looms,  by  means  of  a  pair 
of  paralld  plates  or  discs,  at  the  end  of  the  beam,  which  discs 
act  by  firiction  to  produce  the  rotation  of  the  doth  beam. 

In  Plate  XII.,  fig.  1,  is  a  side  view,  and  fig.  2,  a  partial 
firont  devation  of  a  power  loom,  with  this  improvement  ap- 
plied thereto,  a,  is  a  ratchet-whed,  which  is  put  in  action, 
in  the  usual  manner,  by  a  lever  connected  with  the  swords /^ 
of  the  lay,  and  is  furnished  with  a  suitable  catch  or  pall  to 
prevent  it  firom  moving  backwards.  On  the  same  spindle  as 
the  ratchet-whed  a,  is  a  spur-whed  b,  gearing  into  a  second 
spur-whed  c,  on  the  spindle  of  which  a  third  spur-whed  d, 
is  fixed,  and  gears  into  a  whed  e,  upon  the  spindle  of  the 
emery-roUer  / ;  this  whed  e,  gears  into  another  whed^  upon 
the  socket  m,  through  which  the  spindle  of  the  doth-beam 
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n,  works,  ffj  h,  are  two  friction-plates^  one  of  which^  ff,  tR 
£xed  on  the  socket  m,  and  the  other^  h,  upon  the  spindle  of 
the  cloth-beam,  i,  i,  are  nuts^  screwed  upon  the  extremity 
of  the  spindle  of  the  cloth-beam^  and  are  intended  to  press 
the  friction-plates  together ;  the  cloth-beam  thus  receives  its 
motion^  and  takes  up  the  cloth  as  fast  as  it  is  deUvered  from 
the  emery-roller  /;  and  the  required  tension  is  given  to  the 
doth  during  the  operation  of  weaving. 

The  patentee  claims  the  mode  of  winding  on  the  cloth 
upon  thie  cloth-beam  n,  in  power  looms^  by  the  application 
and  use  of  friction-plates  or  discs^  as  above  described  and  set 
forth. — [Inrolledin  the  Rolls  Chapel  Offtce,  March,  1845.] 
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To  William  Henry  Ritchie,  of  Lincoln's  Inn,  in  tfi^ 
county  of  Middlesex,  gent,,  for  improvements  in  obtaining 
copper  from  ores, — being  a  communication, —  [Sealed 
10th  October,  1844.1 

This  invention  relates  to  the  employment  of  galvanic  currents 
for  precipitating  copper  from  solutions  of  sulphate  of  copper, 
obtained  by  dissolving  copper  ores.  In  previous  attempts  to 
effect  this  object,  the  exciting  liquid  and  the  solution  of  copper 
have  been  kept  separate ;  but,  in  the  present  instance,  the 
exciting  liquid  is  in  contact  with  the  solution  of  copper. 
Another  improvement  consists  in  the  application  of  cast-iron 
for  receiving  the  precipitated  copper  -,  though,  when  using 
other  parts  of  the  invention,  other  metal  surfaces  may  bd 
employed,  and  these  surfaces  the  inventor  calls  the  "generating 
surfaces.'*  Another  part  of  this  invention  consists  in  com- 
bining sulphate  of  iron  or  zinc  with  copper  ores,  when  they 
are  being  calcined  or  roasted. 

The  ores  are  mixed  with  as  much  sulphate  of  iron  or  zinc, 
in  the  state  of  crystals,  as  will  be  equal  to  one-fifth  of  the 
quantity  of  sulphate  of  copper  contained  in  them;  they  ar^ 
then  calcined  in  the  ordinary  manner,  and  are  afterwards 
dissolved ;  the  solution  is  then  put  into  any  suitable  vessel, 
and  on  the  top  of  it  is  placed  a  solution  of  sulphate  of  iron, 
finr  the  exciting  solution,  as  shewn  in  Plate  XII.,  wherein  a^ 
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is  the  vessel^  b^  the  solution  of  the  ores,  and  Cy  the  exciting 
solatium.  A  cast-iron  plate  or  '^  generating  surfiioe/'  d,  and  a 
"  conducting  surface^'  or  plata  of  lead,  or  other  suitable  metal^ 
e,  are  now  introduced,  and  being  suspended  from  a  rod 
of  copper,  or  other  suitable  materially)  the  eopper  in  the 
solution  becomes  deposited  on  the  leaden  plate:  as  many 
pairs  of  cast-iron  and  leadoi-plates  m^  be  used  as  the  vesset 
a,  will  contain. 

Owing  to  the  difference  in  their  specific  gravity,  the  eolation 
of  sulphate  of  copper  will  be  at  the  lower  part  of  the  vessel  a^ 
and  the  solution  of  sulphate  of  iron  at  the  upper  part,  and 
they  will  remain  in  contact  without  mixing.  In  the  course 
of  working,  the  solution  of  sulphate  of  copper  will  become 
lighter  at  the  upper  part  than  lower  down,  and  should  be 
drawn  off  when  it  has  lost  about  half  its  copper;  the  solution 
of  sulphate  of  iron,  which  is  made  by  mixing  two  parts  of 
water  with  one  part  of  a  saturated  solution,  becomes  heavier 
at  the  lower  part  than  at  the  upper,  and  should  be  drawn 
off  when  it  is  as  dense  as  the  weak  solution  of  sulphate  of 
copper  that  is  being  drawn  off.  To  keep  up  a  constant 
equilibrium  in  the  liquids,  an  outlet  g^  is  applied  to  the 
vessel  a,  so  that  the  solution  of  sulphate  of  copper  may 
flow  off  at  the  upper  part,  whilst  an  equal  quantity  is 
entering  at  the  inlet  h ;  and  there  is  an  outlet  t,  for  car- 
rying off  the  solution  of  sulphate  of  iron,  at  the  lower  part 
of  that  liquid,  whilst  a  corresponding  quantity  is  admitted 
into  the  vessel  a,  at  the  inlet  j:  the  sulphate  of  iron,  thus 
drawn  off,  may  be  crystallixed,  and  used  in  the  process  of 
calcining  the  ores. 

The  patentee  claims.  Firstly, — combining  with  the  roasting 
of  ores,  sulphate  of  iron  or  zinc.  Secondly, — the  mode, 
herein  described,  of  manufacturing  copper,  by  using  the 
exciting  liquid  in  contact  wiUi  the  solution  of  copper. 
Thirdly, — the  use  of  cast-iron  for  what  he  terms  the  gener- 
ating buHImxs.  Fourthly, — the  use  of  sulphate  of  iron  as 
the  exciting  liquid,  when  using  galvanic  currents  to  pre- 
cipitate copper. — [InroUed  in  the  Jnrolment  Office,  April, 
1845.] 
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To  William  Bi&kmtkc^  af  Millbrook,  in  the  connty  of 
Cornwall,  chemi»t,/or  certain  improvements  in  the  manU" 
facture  of  potash  and  soda- alums ,  sulphuric  add,  and 
sulphate  of  soda. — [Sealed  19th  September,  1844.] 

These  improvements  consist,  ifirstly, — ^in  the  application  of 
a  substance  to  prolong  the  disengagement  of  the  oxides  of 
nitrogen  from  the  nitre-pot,  in  sulphur  furnaces  or  pyrites 
kilns  (employed  in  the  manufacture  of  sulphuric  acid) ;  and 
which  substance  will  also  serve  to  produce  potash  or  soda- 
alum*  Secondly, — in  decomposing  substances  containing 
potash  and  alumina,  or  soda  and  alumina,  by  the  action  of 
heat  and  sulphuric  acid, — or  of  heat,  sulphuric  acid,  and  a 
salt  of  potash  or  soda, — ^for  the  purpose  of  forming  a  salt  of 
alumina,  in  vessels  contained  within  sulphur  furnaces  or 
pyrites  kilns,  and  condensing  the  volatilized  sulphuric  acid  in 
vitriol  chambers.  Thirdly, — ^in  producing  sulphate  of  soda, 
by  decomposing  a  solution  of  soda-alum  by  a  salt  of  potash, 
into  potash-alum  and  sulphate  of  soda. 

The  patentee  proposes  to  use  clay,  particularly  porcelain 
or  Cornish  clay,  to  prevent  the  too  rapid  disengagement  of 
the  oxides  of  nitrogen  from  the  nitrate  of  potash  or  soda  in 
the  nitre-pot,  and  to  produce,  at  the  same  time,  either  potash- 
sulphate  of  alumina  (potash-alum),  by  the  decomposition  of 
nitrate  of  potash,  or  soda-sulphate  of  alumina  (soda-alum), 
by  the  decomposition  of  nitrate  of  soda.  The  mode  of  car- 
rying out  the  invention  is  as  follows : — 1,600  lbs.  of  dry 
Cornish  clay,  in  powder,  are  to  be  mixed  with  1  ton  of 
powdered  crystals  of  nitrate  of  potash;  then,  for  a  vitriol 
chamber,  msJdng  1^  tons  of  sulphuric  acid,  sp.  gr.  1*848,  J9cr. 
diem,  take,  every  two  hours,  18  lbs.  of  this  mixture,  and  put 
it  into  a  nitre-pot,  and,  after  stirring  in  14  lbs.  of  sulphuric 
acid,  sp.  gr.  1*750,  place  the  pot  a  few  inches  above  the 
burning  sulphur  of  a  pyrites  kiln.  By  the  action  of  the  heat 
and  sulphuric  acid,  the  oxides  of  nitrogen  begin  gradually  to 
escape  into  the  chamber ;  and  the  mixture,  which  becomes 
converted  into  a  species  of  burnt  alum,  should  be  withdrawn 
from  the  kiln  at  the  end  of  four  hours.    The  product  in  the 
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nitre-pot  will  generally  weigh  22  lbs.  and  jrield^  on  lixiviating 
with  10  per  cent,  of  aulphoric  aeid,  at  much  potaah-alum  at 
will  be  equal  to  two  and  a  half  times  the  weight  of  the  ni- 
trate of  potash  employed,  or  fiiUy  half  the  quantity  that  ean 
be  extracted. 

The  above  proeess  admits  of  variety  in  its  application ;  for 
instance^  if  10^  lbs.  of  nitrate  of  potash  were  used  with  15  lbs. 
of  Cornish  clay  and  20^  lbs.  of  solphurie  acid^  sp.  gr.  1'750| 
the  whole  of  the  potash  might  be  converted  into  potash-alum; 
but  the  patentee  prefers  resorting  to  the  following  opentioOf 
to  convert  the  whole  of  the  potash  into  potash-alum : — Put 
25  lbs.  of  powdered  Cornish  clay  into  a  large  nitre  pot,  and 
then  stir  in  37  lbs.  of  sulphuric  acid,  sp.  gr.  1*750 ;  place 
the  pot  above  the  burning  sulphur  of  a  pyrites  kiln,  and  at 
the  end  of  four  hours  withdraw  it,— or,  instead  of  37  lbs.  of 
sulphuric  acid,  sp.  gr.  1*750,  60  lbs.  of  sulphuric  acid,  sp.  gr. 
1*400,  may  be  used.  The  product  resulting  from  the 
weaker  acid  is  nearly  the  same  as  that  from  the  stronger 
acid,  with  the  advantage  of  rendering  the  use  of  steam  in  the 
chamber  unnecessary ;  the  greater  part  of  the  acid,  in  both 
cases,  combines  with  the  alumina  and  potash  or  soda  of  the 
day,  forming  chiefly  a  sesquisulphate  of  alumina.  Of  the 
substance  thus  prepared,  168  lbs.  are  to  be  mixed  with  336  lbs, 
of  the  product  from  the  nitrate  of  potash  and  clay,  and  the 
mixture  lixiviated  with  67  lbs.  of  sulphuric  acid,  sp.  gr.  1*400, 
in  a  leaden  vessel,  placed  over  the  flue  of  the  reverberatory 
frimace  used  for  making  alkalL  In  six  or  ei^t  hours,  the 
lixivistion  will  be  complete,  and  the  solution  should  then  be 
run  off,  at  36^  Twaddle,  into  a  leaden  settling  cistern,  placed 
in  a  hot  chamber,  in  order  to  settle  the  silica  of  the  clay,  and 
prevent  the  crystallization  of  the  alum.  After  settling,  the 
clear  liquor  may  be  pumped  into  the  ordinary  boilers  for 
concentration. 

Soda-alum  and  sulphate  of  soda  are  manufactured  by  the 
patentee  in  the  following  manner : — 1  ton  of  nitrate  of  soda 
is  to  be  mixed  with  2,000  lbs.  of  powdered  Cornish  clay ; 
then,  for  a  vitriol  chamber  making  1^  tons  of  sulphuric  acid, 
sp.  gr.  1*848,  per  diem,  take,  every  two  hours,  17  lbs.  of 
this  mixtare,  and  put  it  into  a  nitre-pot,  stirring  therewith 
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SO  lbs.  of  sulphuric  acid,  sp.  gr.  1'750;  then  place  the  pot 
above  the  burning  sulphur  of  a  pyrites  kiln,  and  at  the  end 
of  four  hours  withdraw  it  therefrdm.  500  Ibs;  of  this  pro- 
duct are  to  be  lixiviated  with  67  lbs.  of  sulphuric  acid,  sp.  gr. 
1*4300,  in  a  leaden  vessel,  and  at  the  expiration  of  six  or  eight 
hours,  the  solution  is  to  be  conveyed  into  a  setthng-cistem, 
placed  in  the  open  air.  The  clear  liquor  from  the  settling- 
cistem  may  be  concentrated  for  soda-alum;  or  it  may  be 
decomposed,  by  250  lbs.  of  acid  sulphate  of  potash,  into 
potash-alum  and  acid  sulphate  of  soda.  The  latter  should 
be  transfeiTcd  to  a  reverberatory  furnace,  and  there  converted 
into  sulphate  of  soda,  by  the  addition  of  75  lbs.  of  common 
salt  for  every  300  imperial  gallons  of  the  solution  of  acid 
sulphate  of  soda,  at  30°  Twaddle. 

Instead  of  Cornish  clay,  other  clays,  or  albite,  or  felspar, 
may  be  used. 

The  patentee  claims,  as  his  invention,  the  forming  a  com- 
pound of  sulphuric  acid  with  the  alumina  potash  or  soda  of 
clays,  albite,  or  felspar,  either  by  the  action  of  heat  and 
sulphuric  acid  alone,  or  combined  with  a  salt  of  potash  or 
soda,  in  vessels  contained  within  sulphur  burners  or  kilns, 
used  in  the  process  of  manufacturing  sulphuric  acid. — [In- 
rolled  in  the  Inrolment  Office,  March,  1845.] 


To  Edward  Guigues,  ofPeckham,  in  the  county  of  Surrey, 
Gent.,  for  improvements  in  printing  on  leather  and  skins, — 
being  a  communication, — [Sealed  17th  October,  1844.] 

The  improvements  in  printing  on  leather  and  skins,  which 
constitute  this  invention,  are  as  follow : — ^The  patentee  takes 
goat,  sheep,  or  other  hides,  tanned,  by  preference,  with  Sici- 
lian sumach,  and  washes  them  in  water,  to  remove  all  oily 
matter,  and  any  smnach  that  they  may  contain.  For  one 
dozen  skins,  a  pint  of  sulphuric  acid,  of  66°  Baume,  and  12 
gallons  of  water,  heated  to  90°  Fahr.,  are  put  into  a  tub,  and 
in  this  liquid  the  skins  are  immersed  for  ten  minutes ;  they 
are  then  immersed  in  the  same  quantity  of  cold  water  for  a 
quarter  of  an  hour;   after  which  they  are  placed  upon  a 
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table,  and  by  the  proceM  of  ^'  striking  ont/^  nearly  all  the 
water  i«  extracted,  and  they  are  hung  out  to  dry;  when 
about  half  dry,  the  skint  are  laid,  one  above  another,  upon  a 
table,  and  brushed  smooth,  in  order  that  they  may  be  more 
easily  printed  upon ;  and  after  remaining  on  the  table  for  a 
day,  they  are  ready  for  the  printer. 

The  printing-table,  and  the  accessaries,  are  the  same  as 
when  printing  on  stuffs  and  other  fabrics ;  but  the  modes  of 
preparing  the  colors  are  different.  The  following  solution  is 
mixed  with  all  the  colors,  to  render  them  unalterable,  and 
proof  against  acids : — Half  a  gallon  of  muriatic  acid,  of  81^ 
Baum^,  and  a  quarter  of  a  gallon  of  aquafortis,  of  36^  Baum^^ 
are  introduced  into  a  flat  bottle  with  a  long  neck,  termed  a 
'*  matrass,^'  which  bottle  is  placed  upon  an  oven,  heated  to 
100^  Fahr.,  and  gradually  raised  to  160^ ;  then  1  lb.  of  sal- 
ammoniac  is  cut  very  fine,  and,  every  two  minutes,  1  oz.  of 
it  is  put  into  the  bottle,  until  all  is  dissolved ;  then  1  lb.  of 
granulated  tin  is  divided  into  twenty  equal  parts,  and  one 
part  is  introduced  into  the  bottle  every  ten  minutes.  As 
soon  as  the  tin  is  perfectly  dissolved,  the  bottle  is  taken  off 
the  oven,  and  the  solution  allowed  to  ''fine''  during  two 
days ;  at  the  expiration  of  which,  it  is  poured  into  a  bottle, 
and  kept  tightly  corked. 

Hie  colors  are  prepared  in  the  following  manner : — For 
red,  4  lbs.  of  Brazil  chips  are  put  into  4  gallons  of  soft  water, 
and  boiled  for  six  hours ;  then  the  liquor  is  passed  through 
a  sieve,  and  allowed  to  remain  for  a  month  before  being  used : 
to  every  pint  of  this  liquid  color,  one-fourth  of  a  pint  of  the 
solution,  above  described,  is  added.  Violet  is  made  by  sub* 
stitnting  Campeachy  chips  for  the  Brazil  chips ;  the  color  is 
ready  for  use  immediately  after  straining ;  and  the  solution 
is  added  in  the  same  proportion  as  to  the  red.  YeUow  is 
produced  by  using  Persian  berries ;  and  the  color  is  ready  for 
use  when  cool.     Other  colors  are  prepared  in  like  manner. 

After  the  skin  has  been  printed,  and  is  perfectly  dry,  it  is 
dipped  into  cold  water,  and  then  into  water  heated  to  100^- 
Fahr.  (to  which  sulphuric  acid  has  been  added,  in  the  pro- 
portion of  1  pint  to  12  gallons  of  water) ;  when  the  skin  has 
tonained  in  the  latter  for  three  minutes,  it  is  withdrawn,  and 
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soaked  in  cold  water  for  ten  minutes;  it  is  then  laid  upon  a 
table,  and  the  water  extracted  by  the  process  of  ^^  striking 
out  /'  after  which,  the  snr&ce  is  smoothed  over,  by  hand, 
with  linseed  oil,  and  the  skin  is  hung  up  to  dry;  when  dry, 
it  may  be  polished  in  the  ordinary  manner. 

The  patentee  claims  ^^the  mode  of  printing  leather  and 
skins,  by  the  use  of  a  preparation  of  the  materials  as  herein 
described/' — \Inrolled  in  the  Inrolment  Office,  April,  1845.} 


To  George  Onions,  of  16,  Highstreeiy  Shoreditch,  in  the 
county  of  Middlesex,  engineer,  for  improved  wheels  and 
rails  for  railway  purposes. — [Sealed  7th  July,  1841.] 

The  patentee  describes  his  improvements  as  follows : — 

*'My  process  for  improving  wheels  for  railway  purposes 
consists  in  casting  such  wheels  of  iron,  made  from  Cumber- 
land or  Lancashire  ore;  which  are  afterwards  made  malleable, 
by  annealing;  and  are  subsequently  case-hardened.  And  1 
claim,  as  my  proper  and  peculiar  invention,  the  casting  of 
such  wheels  of  iron,  made  from  Cumberland  or  Lancashire 
ore ;  the  rendering  the  same  malleable,  by  annealing ;  and  the 
case-hardening  of  the  same. 

^^  And  my  improvement  of  rails  for  railing  purposes  con- 
sists of  an  arched  base,  manufeictured  of  common  cast-iron, 
with  a  groove  running  along  the  centre  thereof;  and  into 
which  groove  a  rail,  made  either  of  iron  cast  from  Cumberland  or 
Lancashire  ore,  and  afterwards  rendered  malleable,  by  anneal^ 
ing,  or  made  of  wrought-iron,  is  affixed :  the  base  of  such 
rail  I  cast  singly  or  doubly;  if  doubly,  by  means  of  connect-^ 
ing  substances  of  iron.  And  I  claim,  as  my  proper  and 
peculiar  invention,  as  well  the  mode  of  construction  of  such 
single  or  double  base,  as  of  the  casting  of  the  rail  of  iron, 
cast  from  Cumberland  or  Lancashire  ore,  and  afterwards 
rendered  malleable,  by  annealing.^' — [Inrolled  in  the  InroU 
ment  Office,  January,  1842.] 
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To  Samuel  Cunliffe  Lister,  of  Manmngham,  in  the 
county  of  York,  worsted  spinner,  for  improvements  in 
preparing  and  combing  wool. —  [Sealed  27th  September^ 
1844.] 

The  following  is  the  concise  manner  in  which  the  patentee 
has  described  his  invention : — 

'^  My  improvement  in  preparing  wool  consists  in  passing 
wool  through  a  screw-gill,  before  being  combed ;  as  I  find  it 
very  beneficial  in  opening  out  the  staples,  and  separating  the 
fibres  of  wool,  and,  at  the  same  time,  obtaining  an  endless 
sliver,  ready  for  filling  on  to  the  combs. 

'^My  improvement  in  combing  wool  consists  in  causing 
the  saddle-comb  to  recede  at  the  time  that  the  revolving 
combs  are  passing  through  the  wool,  and  thereby  relieving 
the  strain  upon  the  wool. 

**I  have  not  thought  it  necessary  to  shew  drawings,  as  it 
is  a  matter  of  easy  application  to  the  machines  now  in  use, 
and  can  be  done  in  a  variety  of  ways,  that  any  mechanic, 
having  the  idea  given,  could  easily  apply .^' — [InroUed  in  the 
Inrolment  Office,  March,  1845.] 
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The  President  in  the  Chair. 

**  On  the  causes  of  fracture  of  the  Axles  of  Railway  Carnages.'^ 

By  Joseph  Glynn,  M.  Inst.  C.  E. 

The  author  states,  that  twice  during  the  year  1843,  he  was 
placed  in  situations  of  danger,  from  the  breaking  of  a  fore  axle  of 
a  tender.  On  one  occasion,  the  accident  happened  whilst  the 
train  was  proceeding  at  upwards  of  30  miles  per  hour,  and  every 
carriage  was  more  or  less  injured. 

The  journal  was  2f  inches  diameter,  the  part  adjoining  it^ 
where  the  wheel  was  keyed  upon,  was  3 J  inches  diameter^  the 
hody  of  the  axle  at  the  shoulder  was  4^  inches  diameter,  and  3f 
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inches  diameter  in  the  centre  of  its  length.  The  gauge  of  the 
railway  was  4  feet  8 J  inches. 

A  short  time  before  the  accident,  the  tenders,  which,  when 
empty,  weighed  about  2f  tons,  had  been  supplied  with  coke  and 
water.  The  tank  held  1000  gallons ;  and  about  20  cwt.  of  coke 
had  been  received ;  very  little  of  either  had  been  expended  at 
the  time  of  the  ^acture  of  the  axle.  The  total  weight  of  the 
tender  and  its  load  was  about  8}  tons,  or  four  wheels  of  3  feet 
6  inches  diameter. 

Both  the  fractures  presented  the  same  appearance ;  for  about 
l^-inch  in  depth  all  round,  there  was  a  perfectly  smooth  cleft  of  a 
hlue  and  purple  colour ;  this  annular  cleaviag  appeared  to  have 
been  produced  by  a  constant  process ;  the  central  crystallized 
part  being  gradually  reduced  in  diameter,  untiL  it  was  barely  able 
to  sustain  the  weight,  and  it  broke  on  being  exposed  to  a  sud- 
den strain. 

The  author  suggests,  that  the  smooth  blue  and  purple  cleft  is 
produced,  hy  the  alternate  rupture  and  compression  of  the  par- 
ticles or  fibres  of  the  iron. 

It  is  observed,  that  the  fracture  cojnmences  at  the  end  of  the 
key  groove,  which  is  about  j-inch  from  the  shoulder,  against 
which  the  wheel  is  fixed. 

*  The  author  is  of  opinion,  that  the  breaking  action  commences 
•with  the  first  journey  of  the  tender,  and  that  the  axles  contin- 
•ually  receive  such  injury  as  they  would,  if  they  were  laid  over 
the  edge  of  an  anvil,  and  received  a  constant  succession  of  smart 
blows  from  a  hammer  at  the  end, — the  axle  being  constantly 
turned  round; 

In  addition  to  this  percussive  action,  a  powerful  break  is 
usually  applied  upon  one  end  of  the  axle,,  while  the  wheel  at 
the  other  extremity  sUdes  along  the  rails,  tending  to  produce  a 
tortional  effect ;  it  is  generally  noticed,  that  the  fractures  occur 
at  the  ends  of  the  axles,  where  the  breaks  are  applied. 

It  would  appear,  that  the  axles  of  the  tenders  are  more  fre- 
quently broken  than  those  of  the  other  carriages ;  they  carry 
heavy  loads ;  very  frequently  make  more  journeys  than  jeither 
the  carriages  or  the  locomotives ;  and  the  break  is  applied  upon 
their  wheels  at  eveiy  station,  although  it  may  not  be  necessary 
'to  use  it  upon  the  passenger  carriages. 

The  nave  of  the  wheel,  the  groove  cut  for  the  key,  and  the 
position  of  the  shoulder,  seem  to  point  out  the  place  where  the 
'fracture  should  commence. 

The  author  is  of  opinion,  that  the  diameter  of  the  axles  should 
be  increased  where  the  wheels  are  hung,  so  that  being  greater  in 
diameter  than  the  body  of  the  axle,  by  the  depth  of  the  key- 
groove,  the  mass  would  not  be  rendered  weaker^  by  the  cutting 
out  of  the  groove. 

He  recommends  also,  that  the  breaks  should  be  applied  simul- 
taneously upon  the  wheels  at  both  ends  of  the  axles ;  and  he 
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observes  that  there  is  probably  a  certain  limit,  in  point  of  tim^ 
to  the  durability  of  all  axles  which  are  subject  to  such  action ; 
and  that  in  many  instances  of  the  breaking  of  axles,  the  point  of 
fracture  is  concealed,  unless  the  wheels  are  taken  off  for  the  pur- 
pose of  examination,  which,  he  suggests,  should  in  all  cases  be 
done. 

The  paper  is  accompanied  by  a  drawing,  shewing  the  appear- 
ance of  the  broken  axle. 


"  Account  of  the  Scaffolding  used  in  erecting  the  '  Nelson  Col- 
umn/ Trafalgar-square."  By  Thomas  Grissell,  Assoc.  Inst. 
C.E. 

In  adopting  the  principle  of  timber  scaffolding  for  buildings, 
in  preference  to  poles  and  ropes,  Messrs.  Grissell  and  Peto,  the 
contractors,  were  influenced  by  considerations  of  saving  both 
time  and  expense.  They  had  long  been  impressed  with  the  want 
of  scientific  principle,  exhibited  in  the  ordinary  scaffolding,  and 
were  more  readily  induced  to  turn  their  attention  to  that  now 
referred  to,  which  they  believe  to  be  an  essential  improvement, 
and  calculated  to  be  of  considerable  advantage  to  contractors  on 
lai^  works. 

The  author  is  well  aware  of  the  progress  which  has  recently 
been  made  by  the  civil  engineers  and  architects  of  this  country, 
but  he  ventures  to  claim  some  share  of  merit  for  the  practic^ 
builders,  to  whom  is  committed  the  execution  of  the  works 
designed  by  the  engineer  and  the  architect ;  and  when  a  review 
is  taken  of  the  stupendous  public  works  which  have  been  exe- 
euted  within  the  last  few  years,  it  is  evident,  that  without  the 
exercise  of  great  skill  and  the  introduction  of  new  modes  of 
reducing  labour,  the  amount  of  work  could  not  have  been  exe- 
cuted within  the  time. 

The  necessity  for  this  reduction  of  labour  on  large  works  had 
been  long  felt  in  the  north,  and  methods  had  been  adopted  in 
consequence,  to  emulate  which,  this  timber  scaffolding  was  in- 
troduced to  London.  The  system  had  been  employed,  in  rather 
a  rude  form,  by  Mr.  Tomkinson  of  Liverpool,  in  his  quarries  and 
stone  yards,  for  moving  stones  of  large  dimensions.  Scaffolding 
of  a  somewhat  similar  kind  was  used  in  the  erection  of  the  Arc 
de  Triomphe,  Barri^re  de  TEtoile,  and  at  the  Eglise  de  la 
Madeleine,  at  Paris. 

The  first  time  it  was  used  by  the  author's  firm,  was  for  the 
erection  of  the  Reform  Club  House  (Pall  Mall),  under  Mr.  Barry, 
in  1838  ;  then  at  the  large  graving-dock  at  Her  Majesty's  Dock* 
yard,  Woolwich,  under  Mr.  Walker  (Pres.  Inst.  C.E.)  in  1839, 
and  it  is  now  employed  very  extensively  at  the  new  Houses  of 
Parliament.  In  these  constructions  its  general  applicability  was 
proved ;  and  in  the  erection  of  the  Nelson  Column  (commenced 
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in  1840),  where  it  was  carried  up  to  the  height  of  180  feet,  its 
stability  at  a  considerable  elevation  was  fully  tested.  Its  useful- 
ness is  manifested,  by  the  facilities  which  it  affords  to  the  work- 
men, particularly  in  buildings  of  stone.  By  its  aid,  and  with  the 
trayeUing  machine  at  its  summit,  one  mason  or  '  setter,'  can  set 
as  much  work  in  one  day,  as  was  formerly  done  in  three  days ; 
whilst  at  least  six  labourers  are  dispensed  with,  who,  with  the  old 
mode  of  scaffolding,  were  always  required  to  be  in  attendance. 
It  is  also  well  known,  that  scaffolding  poles  and  cords  are  not 
only  expensive,  but  are  subject  to  rapid  decay,  and  after  a  few 
years'  wear  become  useless ;  in  fact,  the  scaffolding  of  a  moder- 
ately extensive  building  costs  a  large  sum  when  first  purchased,  but 
it  is  almost  valueless  after  a  comparatively  short  period  of  time. 
Such  is  not  the  case  with  the  timber  scaffolding,  which  may  be 
said  to  be  of  no  greater  cost  to  the  contractor,  than  the  expense 
of  its  erection,  which  will  not  exceed  in  any  ordinary  case  three- 
pence per  foot  cube.  It  is  not  secured  together  by  either  bolts 
or  spikes,  so  that  the  waste  is  trifling,  and  after  having  performed 
its  duty  as  a  scaffold,  it  may  be  removed  piecemeal  into  the 
building,  at  the  level  of  each  floor,  and  be  used  directly  for  con- 
structing the  roof  and  the  internal  carpentry  of  the  structure. 
The  timber,  having  become  seasoned  by  its  exposure  to  the 
weather,  is  consequently  better  fitted  for  immediate  use. 

These  advantages  have  been  proved  in  the  buildings  which 
have  been  mentioned,  and  after  an  experience  of  more  than  five 
years,  the  author  strongly  recommends  the  adoption  of  the 
system.  He  also  advises  its  use  in  moving  and  working  large 
stones,  either  for  permanent  erections,  or  in  masons'  yards.  If 
used  on  a  wharf,  the  rent  would  soon  be  saved  in  labour,  and  by 
allowing  the  stage  to  project  8  feet  or  10  feet  over  the  river,  the 
scaffolding  would  be  found  to  answer  the  purpose  of  a  crane. 

The  scaffolding  at  the  Nelson  Column,  designed  by  Mr.  Allen, 
under  whose  direction  the  work  was  executed,  was  composed  of 
sills,  uprights,  cross-heads,  longitudinal  timbers,  braces,  and 
struts,  which  were  used  whole,  without  sawing;  the  upright 
timbers  were  slightly  tenoned  into  the  horizontal  timbers,  and 
the  junctions  were  secured  by  iron  dogs,  driven  into  the  timbers 
diagonally  across  the  joints.  This  mode  was  preferred  to  bolts 
or  spikes,  on  account  of  the  ease  with  which  they  could  be  with- 
drawn, and  because  the  timber  was  not  injured.  The  base  of  the 
scaffold  was  96  feet  square,  exclusive  of  the  racking-braces  ;  the 
height  of  each  stage  varied  from  48  feet  to  21  feet,  upwards; 
and  the  total  height  was  about  180  feet.  The  total  amount  of 
timber  in  the  scaffold  was  154  loads,  or  7700  cubic  feet,  and  the 
cost  of  its  erection  was  S2A0. 

Its  stability  was  secured,  at  the  height  to  which  it  was  carried, 
by  using  flying  wind-braces,  supported  upon  cross  transoms, 
running  outwards  about  6  feet  beyond  the  perpendicular  of  the 
scaffold  at  each  stage. 
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The  paper  is  accompanied  by  a  handsome  model  of  the  Nelson 
Colmnn,  sorrounded  by  the  scaffolding,  on  a  scale  sufficiently 
large  to  be  worked  from. 

Mr.  Nicholson  remarked,  that  a  scaffolding  of  a  similar 
description  was  nsed  in  1837  by  Messrs.  Cubitt,  (Gray's-inn 
Road),  for  erecting  the  entrance  gateway  of  the  London  and 
Birmingham  Railway  (Boston  Square).  It  was  composed  of  two 
parallel  rows  of  whole  timber  uprights,  50  feet  high  and  1 7  feet- 
apart,  surrounding  the  building ;  these  were  well  stayed  by  dia- 
gonal braces,  and  a  tram-way  was  formed  on  the  top  of  each  row, 
by  horizontal  sill-pieces,  bolted  down  and  secured  by  plates. 
The  building  work  was  executed  by  the  aid  of  trayelling  carriages 
upon  the  tram-ways,  and  when  the  masonary  had  reached  the 
height  of  the  first  scaffold,  a  second  series  of  uprights  and  sills 
was  added,  making  the  total  height  90  feet,  which  enabled  the 
work  to  be  completed  without  an  accident. 

Mr.  Harrison  believed,  that  a  scaffolding  of  a  somewhat  similar 
construction  was  used  by  Messrs.  Rennie,  at  the  Victualling- 
yard  at  Plymouth,  in  1826. 

Mr.  Rennie  said,  that  the  scaffolding  employed  for  raising  the 
statue  and  other  heavy  parts  of  the  work,  at  the  Victualling-yard, 
was  on  the  derrick  principle,  and  was  somewhat  similar  to  that 
used  for  erecting  the  Commemoration  Column  at  Devonport. 

Mr.  Grissell  stated,  that  when  writing  the  account  of  the 
scaffolding  at  the  Nelson  Column,  that  which  had  been  used  by 
Messrs.  Cubitt,  at  the  entrance  of  the  London  and  Birmingham 
Railway,  had  entirely  escaped  his  recollection ;  he  now  remem- 
bered it  perfectly,  and  was  happy  to  have  the  opportunity  of 
acknowledging  that  fact.  He  could  not  speak  too  highly  in 
praise  of  the  system,  and  he  thought  its  advantages  had,  as  yet, 
been  underrated.  The  waste  of  timber  was  comparatively  nothiug ; 
while  serving  as  scaffolding  it  was  becoming  seasoned,  and  like 
that  at  the  Nelson  Column,  could  be  immediately  worked  up,  in 
situations  demanding  dry  timber.  The  cost  was  one-half,  and 
sometimes  one-third,  of  the  ordinary  kind  of  scaffold,  if  the  loss 
by  the  rotting  and  destruction  of  poles  and  cords  was  taken  into 
account.  The  saving  of  labour  in  raising  the  material  was  very 
great,  particularly  where  weights  of  from  8  tons  to  14  tons 
required  to  be  lifted.  If  steam  power  had  been  used  at  the 
Nelson  Column,  a  still  greater  saving  would  have  been  effected. 

Another  considerable  advantage  was  the  freedom  from  danger 
to  workmen ;  during  five  years,  in  all  the  works  where  he  had 
used  this  kind  of  scaffolding,  only  one  man  had  been  killed. 
That  accident  occurred  at  the  Woolwich  Graving  Dock,  when 
a  man  was  thrown  from  the  travelling  carriage,  by  the  handle 
of  the  winch  striking  him,  from  his  having  omitted  to  put  on 
the  break. 

He  believed,  that  this  description  of  scaffolding,  might  be 
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safely  carried  still  higher  than  at  the  Nelson  Column,  for  although 
before  the  statue  was  hoisted,  he  had  felt  somewhat  anxious,  and 
had  thought  of  attaching  giiide  chains,  and  using  other  precau- 
tions, the  fabric  had  stood  so  well,  that  he  should  not  now  hesi- 
tate to  go  to  a  greater  height,  relying  upon  the  scaffolding  alone. 

Mr.  Smith  had  adopted  the  system  of  the  trayelling  winch  on 
a  framing,  with  great  advantage  in  his  carvine-room,  for  moving 
the  heavy  blocks  of  stone,  from  which  the  capitals  of  the  columns 
for  the  Koyal  Exchange  were  cut.  Without  such  mechanical 
assistance,  he  could  never  have  executed  his  task,  within  the 
required  time,  nor  could  the  capitals  have  been  raised  and  placed 
on  the  carriages,  to  be  conveyed  away,  without  much  danger  or 
injury. 

Mr.  Giles  said,  that  Corby  Bridge,  over  the  Eden,  on  the  line 
of  the  Newcastle  and  Carlisle  Railway,  was  built  by  Mr.  Denton, 
the  contractor,  by  means  of  whole  timber  scaffolding  put  together 
in  three  stages.  The  bridge  consisted  of  five  arches,  of  80  feet 
span  each,  100  feet  in  height,  and  contained  400,000  feet  of 
stone-work,  which  was  executed  with  the  greatest  facility,  chiefly 
owing  to  the  convenience  afforded  by  the  scaffolding,  and  without 
any  accident,  excepting  to  the  foreman,  who  fell  twice  from  a 
considerable  height,  but  fortunately  was  not  killed. 

Mr.  Fowler  said,  that  the  scaffolding  at  the  Cathedral  at  Co* 
logne,  was  of  whole  timber ;  there  was  little  doubt,  that  the 
system  was  very  similar  to  that  which  was  employed  when  the 
building  was  commenced  in  1248.  The  crane  which  was  used  in 
raising  the  materials,  still  remained  on  the  summit  of  one  of  the 
towers ;  it  was  once  removed,  but  was  speedily  restored  to  its 
situation,  as  the  superstitious  fears  of  the  mhabitants  of  Cologne 
were  excited  by  the  occurrence  of  a  storm,  immediately  conse- 
quent upon  the  removal  of  the  crane.  It  had  subsequently  been 
constantly  repaired  as  it  decayed,  so  that  at  present  little  of  the 
original  remained,  but  the  form  was  still  the  same. 

Mr.  Fowler  believed,  that  the  materials  for  the  York  Column 
(Carlton  Terrace)  were  raised  by  a  kind  of  travelling  carriage,  on 
the  top  of  the  scaffolding. 

Mr.  Hawkins  observed,  that  the  scaffolds  used  at  Vienna,  for 
the  erection  of  any  building  of  importance,  were  always  con- 
structed of  whole  timbers,  secured  together  by  'dogs.'  In  1827 
he  superintended  the  erection  of  an  extensive  sugar-house  at 
Vienna,  where  such  scaffolding  was  used. 

Mr.  Coldhurst  stated,  that  at  Devonport  there  was  a  column 
built  of  granite  from  Holman's  Hill  Quarry,  near  the  Tamar. 
The  shaft  was  1 1  feet  in  diameter ;  its  height,  from  the  bottom 
of  the  shaft  to  the  top  of  the  capital,  was  6.5  feet  4  inches.  The 
total  height  of  the  column,  with  its  inferior  and  crowning  pedes- 
tals, was  101  feet  4  inches.  Its  height  above  the  street,  includ- 
ing the  rock  on  which  it  stood,  was  124  feet.   The  abacus  of  the 
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was  composed  of  four  stones,  eadi  weig^iing  between  3 
and  4  tons. 

The  stones  of  the  column  were  raised  and  set,  entirelj  without 
the  ose  of  scaffolding,  by  means  of  a  series  of  tall  spars  joined 
together ;  the  lowest  being  fixed  into  the  groond  and  braced  by 
diagonal  pieces,  was  lashed  and  strutted  to  the  lower  part  of  the 
diaft.  A  gafl^  with  a  jaw  at  the  lower  end,  was  then  slung  in 
the  throat  by  a  strong  rope  or  chain,  so  as  to  work  round  the 
vprigfat  qpar,  in  the  jaw  prepared  for  this  movement ;  from  the 
end  of  the  gafi^  blocks  and  a  &11  were  suspended,  in  sudi  a 
manner  as  to  command  erery  part  of  the  work,  by  raising  or 
depressing  the  point  of  the  gaff,  to  increase  or  diminish  its  range. 
Crab  winches  sufficed  to  raise  the  stones ;  and  it  was  stated  thit- 
tiie  work  was  executed  in  a  rery  short  time. 

Mr.  Bendel  had  seen  this  column  while  in  course  of  constme- 
tion ;  the  derrick  appeared  to  act  well,  and  it  was  certainly  a 
cheap  mode  of  raising  the  materials. 

Mr.  Smith  said,  tibat  in  a  recent  visit  to  Liverpool,  he  had 
observed  an  ingenious  mode,  adopted  by  Mr.  Tomldnson,  for 
raising  building  materials,  which  almost  superseded  the  use  of  ex- 
ternal scaffolding.  It  consisted  of  a  very  high  double  '  derrick,* 
placed  upon  wheels  running  on  a  tram-way,  laid  parallel  with  the. 
walls  of  the  building ;  the  head  of  the  derrick  curved  over  towards 
the  wall,  and  steam  was  employed  for  raising  the  mat^^riala, 
whidi  i^ypeared  to  be  accomplished  with  rapidity. 

The  President  remarked,  that  the  Institution  alwa3rs  viewed 
with  pleasure,  papers  descriptive  of  the  methods  adoptei  by  con- 
tractors, in  the  execution  of  works  designed  by  Cinl  Engineers 
or  Architects.  The  profession  was  much  indebted  to  the  prac- 
tical skill  and  intelligence  of  the  contractors,  and  it  would  be 
extremely  interesting,  to  find  recorded  in  the  Minutes  of  Proceed- 
ings of  the  Institution,  the  names  of  the  inventors,  and  the  dates 
<^  the  introduction  oi  such  ingenious  modes  of  accomplishing 
works  of  magnitude,  as  had  been  described  by  Messrs.  GrisseU 
and  Peto.  This  could  only  be  arrived  at  by,  eidier  the  engineers 
or  the  contractors  sending  the  necessary  information,  or  by  their 
giving  it  during  discussions  at  the  meetings. 

General  Pasley  described  the  method  adopted  by  Mr.  T.  81adc8 
(Langholm),  for  building  the  obelisk  which  was  erected  on  the 
Whitaw,  ^kdale,  to  the  memory  of  the  late  Major-General  Sir 
John  Malcolm,  a  native  of  that  district. 

Hie  obelisk,  which  was  of  white  sand-stone,  was  carried  up  to 
the  height  of  100  feet  above  the  foundation ;  it  was  built  hollow, 
with  thorough  courses  at  intervals ;  through  the  centre  ci  each  of 
these  courses  was  left  a  circular  hole.  In  the  lower  of  these 
boles,  was  placed  the  foot  of  a  pole  40  feet  long,  and  10  inches 
diameter ;  the  next  hole  above  served  as  a  stay,  whilst  the  upper 
one  supported  the  whole  weight,  as  aroond  the  pole  was  firmly 
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fixed  a  collar  of  bard  wood.  Beneath  this  coUar  17  metal  balls, 
3^  inches  in  diameter,  were  introduced,  which,  running  in  corres- 
ponding circular  grooves  in  the  collar  and  the  thorough  course, 
enabled  the  pole  to  revolye  easily.  Across  the  top  of  the  pole 
was  mortised  a  beam  12  feet  long  and  12  inches  square,  in  the 
form  of  the  letter  T,  and  it  was  strengthened  by  £agonal  iron' 
braces  and  straps.  By  means  of  a  crab-winch,  with  a  rope  pass- 
ing over  pulleys  in  each  end  of  the  transverse  beam,  the  stones 
were  raised  to  the  requisite  height,  and  by  a  transversing  carriage 
on  the  beam,  a  small  crab  and  pulleys,  the  stone  was  enabled  to 
run  inwards  to  the  spot  for  laying  it.  The  crane  was  raised  as 
each  bond  or  thorough  course  was  fixed,  and  the  time  consumed 
in  the  operation  of  moving  it  did  not  exceed  two  hours. 

This  crane  had  been  found  very  efficient,  and  had  greatly 
reduced  the  cost  of  building  the  obelisk,  which  was  completed  in 
less  than  twelve  months.  For  the  ingenuity  displayed  in  this 
simple  modification  of  the  balance-crane  used  by  Mr.  Stevenson, 
at  the  Bell  Rock  Lighthouse,  and  for  a  clever  hanging  scafiblding 
used  for  completing  the  pyramidal  top  of  the  obeUsk,  the  Gold 
Isis  Medal  was  voted  to  Mr.  Slack,  by  the  Society  of  Arts,  in 
1836-7. 

A  model  was  exhibited,  of  a  moveable  derrick  crane  which  had 
been  presented  by  Mr.  Howkins.  It  was  used  by  Mr.  Wightman, 
at  the  works  of  the  Granton  Pier,  Edinburgh,  and  was  stated  by 
him  to  be  very  superior  to  any  other  kind  of  crane.  It  consisted 
of  a  vertical  post,  supported  by  two  timber  back-stays,  and  a 
long  moveable  jib,  or  derrick,  which  was  hinged  against  the  post, 
below  the  gearing ;  this  jib  was  held  by  a  chain,  passing  from  a 
barrel  over  a  pulley  at  the  top  of  the  post,  in  such  a  manner  that 
the  extreme  end  of  the  jib  could  be  raised  almost  vertically,  or 
be  lowered  nearly  to  a  horizontal  position. 

The  chief  advantage  it  possessed  over  the  old  jibbet  crane, 
was,  that  it  commanded  concentric  circles  of  from  10  feet  to  60 
feet  radius,  which  was  of  great  use  in  large  works,  as  it  could 
extend  its  sweep  over  a  circle  of  1 20  feet  diameter,  without  being 
moved  from  its  position;  whereas,  the  old  gibbet-crane  com- 
manded only  one  circle  of  comparatively  limited  extent,  and  in 
moving  it,  as  the  works  proceeded,  there  was  a  considerable  loss 
of  time. 

Mr.  Bremner  stated,  that  he  had  seen  the  crane  at  Granton 
Pier ;  it  was  a  very  useful  machine,  and  the  only  fault  he  could 
find  with  it,  was,  that  in  an  exposed  situation,  there  was  a  risk 
of  the  wheel-work  being  destroyed.  He  beheved,  that  the  con- 
tractors had  found  much  advantage  from  its  use. 

Mr.  Bremner  bad  used,  at  the  works  of  the  Lossiemouth 
Harbour,  a  crane  of  somewhat  similar  description.  The  jib  was 
composed  of  two  spars,  with  the  hoisting-chain  working  betweea 
them;  the  radius  of  its  sweep  was  60  feet, — so  that  any  spot. 
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within  a  circle  of  120  feet  in  diameter,  was  fully  commanded  by 
it,  and  that  extent  of  work  could  be  completed  without  moving 
the  crane. 

Mr.  Gale  presented  two  drawings  of  improved  moveable  jib 
cranes,  the  alterations  in  which,  had  been  suggested  by  the 
serious  accidents  which  had  occurred  from  the  failure  of  the 
ordinary  cranes. 

On  investigating  the  circumstances  connected  with  these  acci- 
dents, he  found,  that  in  general  they  had  arisen  from  the 
snapping  of  the  jib-chain.  After  numerous  experiments  it  oc- 
curred to  him,  that  this  defect  might  be  obviated,  by  attaching 
the  jib-chain  to  the  top  of  the  post,  instead  of  fixing  it  to  the 
end  of  the  jib ;  this  alteration  was  productive  of  great  advantage, 
the  strain  was  found  to  be  less  than  one-half  that  of  the  single  jib 
crane,  and  it  consequently  required  fewer  men  to  work  it. 

He  had  also  applied  a  rope  instead  of  a  chain  for  working  the 
jib,  as  it  was  preferred  by  some  builders,  and  he  had  also  made 
some  minor  improvements  in  the  other  parts  of  the  cranes. 

These  kind  of  cranes  were,  he  believed,  introduced  by  Mr.  W. 
York,  at  Glasgow,  in  the  year  1833,  and  Mr.  Gale  had  used  the 
improved  sort  in  1842,  at  the  erection  of  the  New  Court  Houses, 
Glasgow.  Since  that  time  many  builders  had  adopted  them, 
and  their  advantages  were  becoming  daily  so  evident  that  he 
would  send,  early  in  the  ensuing  session,  a  paper  descriptive  of 
them. 

Mr.  Thomson  believed,  that  cranes  of  this  description  were 
first  used  at  Glasgow,  by  builders.  The  contractor  for  the 
Grangemouth  Docks,  under  Sir  John  Macneil,  employed  them  in 
1841  and  1842,  with  much  advantage;  he  thought  them  the  most 
useful  kind  of  cranes  for  general  work. 

The  President  agreed  in  the  opinion  of  the  general  utility  of 
the  cranes ;  he  had  been  so  pleased  with  them,  that  he  requested 
Mr.  Howkins  to  present  to  the  Institution  the  model  of  that  used 
at  Granton  Pier.  With  respect  to  the  date  of  the  introduction 
of  the  swinging-jib,  or  moveable  derrick  crane,  it  was  used  at 
Granton  Pier  by  Messrs.  Orrell  of  Liverpool,  in  1838,  and  he 
believed,  that  it  had  been  commonly  used  by  them  for  some  time 
previously, 

Mr.  Wicksteed  presented  a  drawing  of  the  tackle  used  in 
elevating  the  pipes  of  the  'stand-pipe'  of  the  East  London 
Water-works.  A  piece  of  timber  9  inches  square,  was  attached 
vertically  to  the  upper  flanch  of  the  pipe,  and  held  below  by  an 
iron  girdle  which  encircled  the  body  of  the  pipe ;  guy  ropes  were 
attached  to  the  top  of  the  upright,  which  served  as  the  points  of 
suspension  for  the  snatch  blocks,  through  which  were  passed  the 
fall  ropes  from  the  large  and  the  small  crab  winches.  The  iron 
girdle  had  at  its  opposite  side,  two  pivots,  which  traversed  the 
lower  end  of  two  timber  jibs  connected  at  the  upper  ends  by  a 
cross-piece,  from  the  centre  of  which  were  suspended  the  blocks 
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and  tackle  connected  with  the  large  crab,  by  which  the  pipes 
were  raised.  When  each  pipe  had  arrived  at  its  height,  the  jib 
frame  was  drawn  up  yertically  by  the  tackle  from  the  small  crab, 
and  the  pipe  was  lowered  to  its  position ;  the  pins  were  pat  into 
the  flanones^  and  the  whole  apparatus  was  raised  and  attached  to 
it,  in  ord^  to  use  it  for  raising  the  next  pipe.  This  process  was 
repeated,  tmtil  the  stand-pipe  was  finished  at  a  height  of  upwards 
of  130  feet.  It  was  stated  to  be  a  yery  simple  and  economical 
mode  of  proeeding. 
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VICE    CHANCELLOR'S    COURT. 

Feb.  2lst,  1846. 

DIRKGS   V.   MELLOR  AND   ANOTHEB. 

This  was  a  bill,  filed  by  Henry  Dircks,  of  77,  King  William- 
street,  in  the  city  of  London,  engineer,  against  Greorge  Mellor 
and  Thomas  Greenhalgh,  of  Fairfield-street,  Manchester,  joiners 
•and  builders,  for  an  infringement  of  a  patent,  dated  the  22nd 
June,  1839,  granted  to  Charles  Wye  Williams,  Esq.,  of  Liverpool, 
"for  certain  improvements  in  boilers  and  furnaces,  designed  to 
economise  fuel  and  heat,"  of  which  letters-patent  the  plaintiff 
Mr.  Dircks,  is  assignee.* 

A  notice  of  motion  was  served  on  the  defendants,  for  an  in- 
junction to  restrain  them  from  making  and  constructing  and 
-using  boilers  and  furnaces,  designed  to  economise  fuel  and  heat, 
at  Manchester,  in  the  county  of  Lancaster,  or  elsewhere  in 
England  and  Wales,  and  the  town  of  Berwick-upon-Tweed,  and 
also  in  all  the  colonies  and  plantations  abroad  of  Great  Britain, 
according  to  the  invention  mentioned  in  the  said  bill ;  or  in  any- 
wise counterfeiting,  imitating,  or  resembling  the  said  invention, 
or  making  any  addition  thereto,  or  subtracting  therefrom,  for 
and  during  the  remainder  of  the  term  of  fourteen  years,  granted 
by  such  letters-patent. 

On  the  24th  April,  1845,  the  motion  was  opened  by  Mr. 
Bethell,  Q.C.,  before  his  Honor  the  Vice-Chancellor  of  England ; 
when,  the  defendants,  admitting  the  plaintiff's  patent  and  the 
infringement,  an  order  was  prononnced  for  an  inlunction  in  the 
terms  of  the  notice  of  the  motion. — ^The  defendants  undertaking 
to  accept  a  license  frt)m  the  plaintiff,  and  to  pay  £46  for  the 
same ;  and  also,  to  pay  plaintiff  his  costs,  to  be  taxed,  as  between 
solicitor  and  client. 

■  —'— 

*  For  specificmtioii  of  this  invention,  see  Vol.  XV.,  CS.,  p.  401. 
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COURT    OF    COMMON   PLEAS,  GUILDHALL, 
Before  Mr,  Justice  Erie— Feb,  22,  1846. 

ALLEN  AND  OTHERS  r.  RAWSON. 

(Messrs.  Jarvis,  Shee,  and  Butt,  for  the  plaintiffs, — Messrs. 
Hill,  Channel,  and  Webster,  for  the  defendant.) 

This  was  an  action  brought  by  the  Felted  Cloth  Company  against 
Mr.  Rawson,  a  manufacturer  at  Leeds,  on  the  plea  of  infringing 
a  patent,  granted  Nth  February,  1840,  to  Thomas  Robinson 
Williams,  for  "  certain  improvements  in  the  manufacture  of 
woollen  and  other  fabrics,  or  fabrics  of  which  wool  or  furs  form 
a  principal  component  part ;  and  in  the  machinery  employed  for 
effecting  that  object;"  which  patent  has  now  become  the  pro- 
perty of  the  said  company.  (For  the  specification  of  this  inven- 
tion see  Vol.  XXIL,  p.  1,  of  our  Journal,  Conjoined  Series.) 

Mr.  Jarvis,  in  stating  the  plaintiff*  s  case,  described  the  inven- 
tion to  be  one  of  very  considerable  importance,  and  upon  which 
large  sums  of  money  had  been  expended,  in  bringing  it  to  per- 
fection, and  introducing  it  to  pubhc  use ;  the  result  of  which  has 
been  a  return  of  very  considerable  profit  to  the  plaintiff  and  his 
partners.  The  invention  is  a  mode  of  producing  long  pieces  or 
**  commercial  ends"  of  cloth,  by  a  process  of  felting  wool  and 
other  material  into  cloth,  without  the  intervention  of  the  pro- 
cesses of  spinning  and  weaving,  as  heretofore  practised. 

It  has  been,  for  some  years,  a  desirable  object  (said  the  learned 
counsel)  to  apply  the  process  of  felting  to  the  manufacture 
of  commercial  ends  of  cloth,  consisting  of  22  yards  or  more ; 
that  process  having  been  only  carried  out  previously  in  the 
production  of  small  pieces  of  felted  fabric,  suitable  for  making 
hats  and  other  things ;  but  the  improvements  introduced  under 
the  plaintiff^s  patent,  enabled  him  to  make  very  considerable 
lengths  of  felted  fabric,  and  bring  them  into  the  market  as  com- 
mercial ends  of  cloth,  for  clothing  and  other  purposes,  which 
had  never  before  been  done.  The  means  by  which  this  was  now 
attained,  was,  by  receiving,  from  a  carding  or  scribbling-engine, 
the  prepared  fibres,  in  the  form  of  long  sheets  of  sliver,  and  by 
lapping  many  of  these  sheets  of  sliver  one  upon  another,  so  as 
to  produce  a  mass  or  bat  of  the  material  in  one  continuous  sheet, 
capable  of  being  hardened  and  felted  into  a  length  of  compact 
cloth,  without  joints  or  seams.  In  the  former  mode  oNi^j^duciug 
felts,  the  sliver  was  taken  and  lapped  upon  a  roller  of  abouX  "so 
feet  diameter,  and  cut  off  from  the  periphery  in  lengths  of  about 
six  feet;  by  which  method,  it  would  be  perceived,  lengths  of  22 
yards,  or  commercial  ends  of  cloth,  could  not  be  obtained, 
without  connecting  the  ends  of  such  pieces  together,  and  thereby 
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miftking  vigible  joints  and  ribs  in  the  fabric,  which  would  render 
it  unsaleable.  The  first  object,  therefore,  of  the  inventor,  was,  to 
construct  such  a  machine  as  would  enable  him  to  place  the  slivers 
one  upon  another  in  very  extended  lengths,  in  order  that  there 
might  be  no  joints  or  unequal  lappings  of  the  fibres  throughout 
the  whole  extent  of  22  yards,  or  more.  Accordingly,  the 
first  machine,  described  under  this  patent,  had  a  provision, 
by  which  the  shver  was  carried  out  to  the  desired  length  in  one 
sheet ;  and  when  that  was  done,  a  second  sheet  of  sliver,  in  like 
manner,  was  carried  out  and  laid  upon  the  former ;  and  so  on, 
with  as  many  sheets  of  sliver  as  might  be  required  for  producing 
the  required  thickness  or  substance  of  the  bat.  This  was  effected 
by  receiving  the  sheet  of  sliver  from  the  doflfer  of  the  carding  or 
scribbling-engine  on  to  an  endless  travelling  apron  (like  a  jack- 
towel),  which,  as  it  passed  round,  was  caused  to  receive  and  suc- 
cessively lap  one  sheet  of  sliver  upon  another,  until  the  required 
thickness  was  obtained. 

When  this  had  been  done,  it  was  necessary  to  harden  the  sheet 
of  combined  sliver  (or,  as  it  would  be  now  called,  the  bat), 
which  was  effected  by  means  of  pressure,  moisture,  and  friction  ; 
but  this  operation  was  not  considered  to  be  new,  as  it  had 
been  employed  before,  for  making  hat-bodies  and  other  felted 
articles  of  coarse  material,  and  of  a  small  size.  It  would,  how- 
ever, have  been  impracticable  to  adapt  the  same  means  to  the 
hardening  and  felting  of  the  sliver  of  fine  wool,  for  commercial 
lengths  of  cloth,  as  had  been  employed  for  small  pieces  of  coarse 
wool  or  hair,  as  the  friction  required  would  have  produced  in- 
equalities in  the  substance  of  the  cloth,  and,  of  course,  rendered 
it  unfit  for  clothing.  In  order,  therefore,  to  protect  the  bat,  and 
prevent  the  displacement  of  the  several  thicknesses  of  sliver,  the 
patentee  adopted  a  means  of  carrying  the  bat  forward  between 
the  hardening-roUers,  by  placing  it  between  two  endless  travelling 
aprons.  The  second  feature  of  the  invention,  therefore,  is,  not 
the  mere  operation  of  friction-roUers  acting  upon  the  bat  to  felt 
its  fibres  together,  but  the  mode  of  conducting  it  through  the 
hardening  and  felting  machines,  by  means  of  the  double  aprons. 
The  patent,  therefore,  being  granted  for  the  use  of  the  endless 
travelling  aprons,  which  is  the  material  feature  said  to  be  in- 
Mnged,  it  was  not  thought  necessary,  by  the  learned  counsel,  to 
go  into  all  the  other  details  of  the  specification,  as  enough  had 
been  said  to  convey  to  the  minds  of  the  jury  the  importance  of 
this  part  of  the  invention,  which  the  witnesses  would  prove  had 
been  piratically  used  by  the  defendant. 

The  learned  counsel  then  expatiated  upon  the  great  length  of 
time,  labour,  and  expense,  which  had  been  bestowed  upon  this 
invention,  for  the  purpose  of  perfecting  it,  and  bringing  the  pro- 
duce satisfactorily  into  the  market,  as  an  important  article  of 
trade :  viz.,  commercial  ends  of  cloth,  obtained  by  the  process 
of  felting  fibrous  materials,  without  spinning  and  weaving.     He 
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then  proceeded  to  state,  that  negociations  had  been  carried  on 
between  the  patentee  and  a  relative  of  the  defendant's,  for  rent- 
ing a  mill,  at  Leeds,  and  respecting  the  importance  and  general 
approval  of  the  invention,  which  shewed  the  defendant's  opinion 
of  it.  The  mill  was  ultimately  taken  by  the  plaintiff  and  his 
partners,  by  the  advice  and  at  the  recommendation  of  the  defend- 
ant, and  a  very  large  establishment  was  put  into  operation  in  the 
said  mill,  at  Leeds ;  subsequently,  however,  (firom  some  cause 
which  it  was  not  necessary  to  explain)  Mr.  Rawson,  the  defend- 
ant, separated  his  interest  from  that  of  the  plaintiff's,  and  thought 
proper  to  start  a  rival  estabhshment ;  but  not  being  bold  enough 
to  adopt  precisely  the  same  plans  as  those  introduced  by  the  pa- 
tentee, he  contrived  an  evasive  imitation  of  the  machinery,  by 
which  he  hoped  to  obtain  somewhat  similar  results. — It  was  these 
evasive  schemes  which  had  been  adopted  by  the  defendant,  and 
carried  into  operation,  to  produce  commercial  ends  of  cloth  by 
felting,  that  the  plaintiffs  considered  to  infringe  on  their  patent- 
right. 

Instead  of  the  endless  aprons  proposed  by  the  patentee  (for 
conducting  the  sliver  of  carded  wool  out  to  an  extent  equal  to 
22  yards,  or  upwards,  and  lapping  several  sheets  of  sliver  one 
upon  another,  by  the  rotary  progress  of  the  aprons),  the  de- 
fendant constructed  a  large  drum,  about  20  feet  in  diameter, 
and  of  the  same  width  as  the  aprons,  upon  which  he  lapped  the 
continuous  sheet  of  shver  as  many  times  as  were  necessary  to  pro- 
duce the  required  thickness,  and  thereby  obtained  a  length  of 
bat  equal  to  the  circumference  of  the  drum, — about  60  feet.  Nor 
was  this  all, — for,  seeing  that  the  successive  laps  of  sliver  would  not 
adhere  to  the  drum,  as  it  went  round,  but  that  they  stretched, 
and  fell  in  a  baggy  form  at  the  under  side,  the  defendant  con- 
trived to  bind  the  several  masses  of  sliver  round  the  drum,  by 
causing  a  series  of  yams  or  threads  to  wind  on  with  the  sUver, 
so  as  to  confine,  by  slight  bands,  each  successive  lap ;  and  when, 
by  the  rotation  of  the  drum,  a  sufficient  thickness  of  sliver  had 
been  l^ped  round  it,  the  bat  was  formed  upon  the  surface  of  the 
drum,  and  confined  by  the  bands,  which,  in  effect,  was  tanta- 
mount to  the  travelling  apron  of  the  patentee. 

The  length  of  bat  being  thus  produced,  the  next  thing  was  to 
harden  it ;  for  this  purpose,  as  before  stated,  the  patentee  con- 
ducted the  bat  between  the  hardening-rollers  by  means  of  two  end- 
less aprons,  one  supporting  it  below,  the  other  covering  and  pro- 
tecting it  above :  a  mode  never  before  known  in  the  trade.  The 
defendant  has  adopted  the  two  aprons  for  the  same  purpose ; 
and,  as  a  colorable  variation,  has  used,  instead  of  rollers,  the 
flat  rubbing-board  formerly  employed  for  hardening  hat-bodies. 
But  the  patentee  does  not  claim  the  rollers  in  his  present  patent, 
he 'Only  claims  the  carrying-aprons ;  and  the  defendant  has  taken 
them  for  precisely  the  same  purpose.  Whatever  doubt,  therefore, 
might  be  raised  against  the  Ifurge  drum  being  an  equivalent  for 
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the  endless  apron  used  in  lapping  the  sliver,  no  sort  of  doubt 
can  exist  as  to  the  conducting  aprons,  used  in  the  hardening  and 
Mting,  being  identical,  and  the  exclusive  property  of  the  plamtiff, 
applied  as  described,  and  for  the  uses  stated. 

The  learned  counsel  then  observed,  that  the  defendant  had,  in 
accordance  with  a  recent  Act  of  Parliament,  delivered  a  series  of 
objections,  which  he  makes  to  the  plaintiff's  patent,  upon  which 
he  intended  to  ground  his  defence  ;  these  were  as  follow : — 

1st.  That  the  said  Thomas  Robinson  Williams  was  not  the 
true  and  first  inventor  of  the  said  alleged  invention,  material 
parts  thereof  having  been  either  published  in  the  specifications 
of  patents  and  otherwise,  prior  to  the  date  of  the  said  letters- 
patent  in  the  pleadings  mentioned,  or  in  public  use  before  the 
date  of  the  said  letters-patent  in  the  pleadings  mentioned.  2nd. 
That  it  is  not  stated  in  the  said  specification,  nor  can  it  be  in- 
ferred therefrom,  with  sufficient,  or  any  certainty,  what  is  claimed 
to  be  new,  and  what  is  admitted  to  be  old.  3rd.  That  the  said 
Thomas  Robinson  Williams  did  not  give  therein  the  best  informa- 
tion of  which  he  was  possessed.  4th.  That  the  said  invention, 
as  to  material  parts  thereof,  is  not  any  improvement  in  the  ma- 
nufacture of  woollen  and  other  fabrics,  and  in  the  machinery 
employed  for  such  manufacture.  5th.  That  the  specification 
and  patent  are  inconsistent,  and  do  not  support  each  other. 

Dated  Ibth  July,  1844. 

Upon  hearing  counsel  on  both  sides,  (l/th  July,  1844),  Mr. 
Justice  Maule  issued  the  following  order :  Allen  v.  Rawson, — 
I  do  order  that  the  defendant  shall,  within  four  weeks,  deliver  a 
further  and  better  particular  of  his  objections  to  the  plaintiff's 
patent,  in  the  following  respects  : — 1st.  Stating  what  are  the 
material  parts  alleged  to  have  been  published.  2nd.  In  what 
specifications.  3rd.  Strike  out  the  statement  that  plaintiff  did 
not,  by  his  specification,  describe  and  ascertain.  4th.  State 
what  sort  of  wool,  fur,  and  hair,  invention  not  apphcable  to. 
5th.  Strike  out  that  the  specification  is  calculated  to  mislead. 
6th.  Shewing  in  which  respect  the  specification  did  not  give  the 
best  information.  7th.  In  what  particular  the  invention  is  not 
an  improvement  in  the  manufacture  of  woollen  and  other  fabrics. 
8th.  Should  shew  how  specification  and  patent  are  inconsistent. 

In  pursuance  of  the  above  order  of  Mr.  Justice  Maule,  the 
following  is  the  further  and  better  particular  of  the  defendant's 
objections  to  the  patent  of  the  plaintiffs, — the  numbers  of  the 
amendments  specified  in  the  said  first-mentioned  order  : — 

First, — The  making  cloth  by  felting  alone,  without  spinning 
and  weaving. 

Second, — ^The  obtaining  a  bat  of  wool  or  other  materials  of 
any  required  length,  width,  or  thickness,  suitable  to  be  made 
into  commercial  ends  or  pieces  of  cloth. 

Third, — The  producing  pieces  of  cloth  composed  of  felting 
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substances,  such  as  wool,  far,  and  the  hair  of  animals,  used  either 
separately  or  mixed  up  together,  and  sometimes  with  a  small 
addition  of  non-felting  materials,  such  as  cotton,  silk,  or  flax. 

Fourth, — The  dispensing  with  oil,  or  oleaginous  matter,  in 
the  manufacture  of  cloths. 

Fifth, — The  use  of  soap,  or  other  saponaceous  matter,  in  felt- 
ing, instead  of  acids  or  acidulated  waters. 

Sixth. — ^The  double  or  compound  apron. 

Seventh, — ^The  extended  sliver  for  forming  a  bat. 

Eighth, — ^The  use  of  trayelling  aprons. 

Ninth, — The  formation  of  continuous  and  extended  shyers, 
and  the  felting  such  slivers. 

Tenth, — ^The  use  of  perforated  steam-pipes  to  moisten  and 
heat  wool  under  manufacture. 

Eleventh, — The  method  of  felting  without  the  use  of  the  felt- 
ing or  hardening  machine. 

Twelfth, — ^The  increasing  the  felting  action,  by  causing  the 
fibres  of  the  fabric  or  cloth  to  be  acted  on  in  as  many  directions 
as  possible. 

Thirteenth, — The  formation  of  a  bat  from  an  extended  sliver, 
and  its  subsequent  manufacture  into  cloth  by  felting,  by  suitable 
apparatus  and  machinery. 

Fourteenth, — The  method  described,  as  shewn  at  fig.  18,  of 
keeping  the  apron  c,  distended. 

Fifteenth, — The  winding  a  sliver  from  the  carding-engine  on 
rollers  of  large  and  small  diameter,  so  as  to  form  a  bat,  of  any 
desired  thickness,  by  the  successive  layers  of  material. 

The  specifications  of  the  following  letters-patent : — Ist.  Letters- 
patent  granted  to  Joseph  Booth,  on  or  about  the  23rd  or  27th 
January,  1792,  for  England  and  Scotland  respectively,  for  ^'  a  ma- 
chine or  apparatus,  and  certain  chemical  compositions  for  making 
various  kinds  of  woollen  cloths  and  other  articles."  2nd,  Letters-* 
patent  to  James  Bennett,  10th  March,  1803,  for  "a  method  of 
felting  woollen  cloth,  and  also  of  felting  cloth  manufeu;tured  of 
sheep's  wool  and  other  combined  matenals."  ^rd.  Letters-pa- 
tent, 3rd  April,  1 809,  to  Richard  Wilcox,  for  "  sundry  apparatus 
or  machinery  for  accelerating  the  manufacture  of  felts,  &c." 
Ath,  Letters-patent,  9th  March,  1815,  for  England,  and  in  1821 
for  Scotland,  to  William  Wood,  for  "  the  manufacture  of  a  ma- 
terial or  materials,  and  the  apphcation  thereof  to  the  more  effec- 
tually making  water-tight  and  sea-worthy  ships,  &c."  5th, 
Letters-patent,  4th  Apnl,  1838,  to  W.  A.  Robertson,  for  "  cer- 
tain improvements  in  the  manufacture  of  hosiery,  shawls,  carpets^ 
rugs,  blankets,  and  other  fabrics."  6M.  Letters-patent,  22nd 
November,  1827,  to  William  John  Dow  ding,  for  "certain  im- 
provements in  machinery  for  roUing  or  roUering  wool  from  the 
carding-engine." 

Sixteenth, — \st.  In  that  the  specification  states,  that  the  pa- 
tentee prefers  that  the  wool  should  be  well  scoured,  whereas 
some  kinds  of  wool  will  not  felt  at  all  if  scoured.     That  if  it  was 
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intended  to  represent  to  the  public  that  it  .was  immaterial  or  in- 
different whether  or  no  the  wool  to  be  felted  was  scoured,  then 
the  specification  would  mislead  the  public ;  and  if  it  was  intended 
to  represent  that  some  kinds  of  wool  might  be  felted  without 
beine  scoured,  but  other  kinds  of  wool  could  not  be  felted  with- 
out being  scoured,  the  specification  should  have  stated  for  what 
kinds  of  wool  scouring  was  or  was  not  requisite.  2nd,  In  that 
the  specification  describes  two  feeding-rollers,  placed  at  an  angle 
with  the  feeding-apron,  of  somewhere  near  45°.  3rd,  In  that 
the  specification  does  not  state  what  descriptions  of  cloth  should 
be  nulled  in  the  common  clothiers'  fulling  stocks. 

Seventeenth. — 1st.  That  commercial  ends  of  cloth,  made  ac- 
cording to  the  specification,  are  inferior,  as  an  article  of  com- 
merce, to  the  fabrics  made  of  the  same  materials  by  processes 
known  and  in  use  at  the  time  of  the  patent.  2nd.  That  the  in- 
vention, described  in  the  specification,  is  not  any  improvement 
in  the  article  produced,  and  also  in  the  machinery  or  arrange- 
ments for  producing  it.  3rd.  That  the  method  of  diagonal  or 
cross-felting  is  not  any  improvement. 

Eighteenth. — That  the  letters-patent  are  granted  for  certain 
improvements  in  the  fabric  produced,  and  in  the  machinery  for 
producing  the  same ;  whereas  the  invention  claimed  by  the  speci- 
fication is  a  new  combination  of  machinery,  apparatus,  and  pro- 
ceedings. 

The  learned  counsel  said,  it  would  not  be  necessary  for  him  to 
comment  upon  the  objections,  until  he  had  heard  what  his 
learned  friends  would  say  on  behalf  of  the  defendant  and  his  plea  : 
one  thing  he  would  say,  that  notwithstanding  the  several  patents 
referred  to,  as  having  anticipated  the  plaintifi^s  invention,  every 
attempt  to  affect  the  object  of  the  plaintiff  had  failed;  and 
though  it  might  be  said,  that  many  have  thought  of  the  same 
object,  yet  he  defied  any  one  to  shew  that  it  had  been  successfully 
carried  out,  and  the  desired  result  produced,  until  the  plaintiff,  by 
his  specification,  clearly  pointed  out  the  way.  For,  until  the  plain- 
tiff used  the  apron  in  forming  the  bat,  and  employed  the  apron 
for  carrying  the  bat  forward  in  the  process  of  felting,  that  mode 
of  operating  was  entirely  new  to  the  trade.  It  would  not  be 
necessary  to  read  to  the  jury  all  the  details  of  the  specification ; 
he  would  only,  at  present,  point  to  the  claims  that  close  that 
document,  which  run  thus  : — "  Having  now  fully  described  the 
whole  process  of  making  felted  cloths  by  my  improved  machinery, 
I  wish  it  to  be  understood,  that  I  do  not  chum,  as  my  present 
invention,  any  individual  parts  of  the  same;  but  I  claim  the 
adaptation  of  a  double  apron  or  aprons,  or  compound  aprons, 
and  rollers  or  cylinders,  for  the  production  of  bats,  as  herein 
described,  from  the  long  sliver,"  [he  claimed,  therefore,  the 
application  of  a  double  apron,  as  described,  in  combination  with 
rollers  or  cylinders,  for  the  production  of  bats,  as  therein  de- 
scribed] ''  and  the  different  means,  herein  described^  for  keeping 
^ese  aprons,  together  with  the  bats,  in  a  smooth  and  even  con- 
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dition  ;  and  I  claim  the  extended  sliver  itself,  as  herein  described, 
applied  to  forming  a  bat,  by  successive  folds  or  layers,  for  the 
production  of  long  or  commercial  ends  of  cloth  without  spinning 
or  weaving:'*  [that  is,  when  the  bat  is  made,  by  the  machinery, 
with  aprons,  for  the  purpose  of  making  a  commercial  end  of 
cloth,  was  the  subject  claimed]  "  I  also  claim  the  use  of  harden- 
ing machines,"  [which  was  not  a  subject  of  inftingement]  ''  in 
addition  to  steam-pipes,"  [which  was  unimportant]  *'  and  using 
traveUing-aprons ;  I  also  claim  the  improved  position  of  the  rollers 
in  the  felting  machine."  [that  was  unimportant].  He  also  claimed 
the  method  of  diagonal  or  cross-felting,  and  the  use  of  soap  in- 
stead of  acids,  which  would  be  described  by  the  witnesses ;  but 
that  not  having  been  infHneed,  he  would  not  trouble  them  with  it. 

Respecting  the  matter  which  was  the  subject  of  infringement, 
the  patentee  says,  **  I  claim  the  adaptation  of  the  roUers, — I 
claim  the  extended  sliver, — ^and  I  claim  the  use  of  a  double  apron 
in  the  felting-machine."  There  were  various  other  claims  which 
he  admitted  his  learned  friend  had  a  right,  in  law,  to  object  to— 
although  they  were  not  the  subject  of  ii^ngement — ^which  his 
learned  friend  might  enter  on  in  evidence.  His  (the  learned 
counsel's)  object  was  not  to  enter  on  the  subject  matter  in  the 
first  instance,  Vut  to  explain  the  use  of  the  patent  he  had  de- 
scribed. The  infringement  was  that  which  was  a  colorable 
evasion  in  the  process  of  felting,  in  the  manner  described.  Un- 
der these  circumstances  he  would  not  trouble  them  longer  with 
observations ;  the  case  would  probably  occupy  some  time  in  the 
course  of  evidence ;  and  ultimately,  perhaps,  his  learned  friend 
would  give  him  the  opportunity  of  applying  the  evidence,  at 
greater  length,  to  the  matter  in  issue. 

Many  witnesses  were  then  called  for  the  plaintiff,  who  de- 
scribed the  machinery  made  by  the  patentee,  and  that  employed 
by  the  defendant ;  and  explained  the  models  in  Court,  shewing 
how  far  they  resembled  each  other  in  effect,  although  they  might 
differ  in  appearance.  The  use  of  the  alleged  inftingements  were 
also  proved;  also  matters  of  conference  between  the  parties 
relative  to  the  invention.  The  sufficiency  of  the  specification 
was  maintained,  as  fully  explaining  all  the  parts,  so  that  a  com- 
petent workman  might  carry  out  the  invention  in  the  way  and 
by  the  means  described.  This  having  been  carried  to  a  great 
length,  the  plaintiff's  case  closed. 

On  the  second  day,  Mr.  Hill  took  an  objection  on  the  ^ound 
that  the  use  of  soap  and  water,  or  saponaceous  matters,  instead 
of  acidulated  water,  or  the  use  of  acids,  in  connection  with  the 
rollers,  was  not  new,  as  claimed  in  the  specification.  He  also 
objected  to  the  specification,  on  the  ground  of  misdirection,  with 
respect  to  the  scouring  of  wool.  His  Lordship,  however,  did 
not  think  the  evidence  sufficiently  developed  on  either  of  the 
points,  and  Mr.  Hill  did  not  press  the  objection,  but  proceeded 
to  state  the  case  for  the  defendant. 
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The  learned  counsel  first  alloded  to  the  correspondence  whidi 
had  taken  place.  The  letters  produced  were  written  by  the 
defendant,  as  agent  for  his  fiuher-in-law,  relative  to  a  negodation 
.Ibr  the  occupation  of  a  mill,  at  Leeds,  which  was  ultimately  let 
to  the  plaintiff  for  the  manu£icture  of  the  felted  cloth,  and 
which  the  counsel  could  not  perceive  had  any  thing  to  do  with 
the  question  of  infringing  the  plaintiff's  patent.  He  then  ex- 
patiated upon  the  merits  of  the  fabric  produced  by  the  felting 
process,  and  asserted  its  inefficacy,  as  a  cloth,  for  wearing  ap- 
parel, though  it  might  do  for  printed  carpeting,  and  articles  of 
that  kind.  In  1843,  a  Mr.  Weight  took  out  a  patent  for  the 
machinery  now  used  by  the  ddfendant,  under  a  licence,  the 
validity  of  which  patent  is  not  now  under  discussion  ;  and  Mr. 
Bawson  employed  that  machinery,  without  any  supposition  that 
it  would  be  considered  an  infringement  of  Mr.  Williams'  rights ; 
and  this  he  did  without  the  least  concealment,  thinking  he  was 
perfectly  at  liberty  so  to  do.  The  learned  counsel  then  proposed 
to  divide  the  question,  for  the  consideration  of  the  jury,  into  two 
parts  : — ^first,  has  there  been  any  infringement  of  Mr.  Williams' 
patent,  supposing  that  patent  to  be  valid  ? — and  secondly,  is  Mr. 
Williams'  patent  a  valid  patent?  These  two  points  he  should 
keep  as  distinct  as  the  subject  would  permit  him.  The  question 
of  mfringement  resolves  itself  into  this ; — are  the  means  which 
the  defendant  uses,  the  means  which  Mr.  Williams  has  invented  ? 
He  adopted  the  word  ''  means,*'  because  he  found  that  the  pa- 
tentee intends  to  limit  his  claim  to  the  means  used  for  producing 
the  article,  and  not  to  the  article  itself.  He  says,  *'  I  make  no 
claim  to  felted  cloths,  as  that  has  been  made  before  to  a  limited 
extent ;  nor  even  for  commercial  ends  of  cloth  for  carpets,  table- 
covers,  and  some  other  things ;  but  you  must  not  make  them 
according  to  my  process."  It  is,  therefore,  the  process,  the 
means,  not  the  end,  which  is  in  dispute  before  you ;  for  there  is 
no  claim  for  the  cloth ;  there  is  no  claim  for  the  bat  from  which 
the  cloth  is  made ;  there  is  no  claim  for  the  sliver.  The  claims 
for  these  things  are  conditional,  viz.,  "  as  made  according  to  my 
process, — as  made  by  double  travelUng  aprons ;"  thus  the  claim 
IS  not  for  the  object,  not  for  the  end,  but  for  the  means. 

The  alleged  inMngement  is,  therefore,  considered  to  be  con- 
fined to  two  particulars.  My  learned  Mend  says,  '^you  have 
substantially  used  my  invention  of  the  double  endless  apron, 
which  supports  the  sliver  as  it  passes  from  the  carding-engine." 
And  again,  he  says,  "  you  have  infringed  in  that  part  of  your 
process  in  which  you  use  the  hardening-machine,  after  the  sliver 
has  passed  from  your  drum  or  from  my  apron."  These  are  the 
two,  and  the  only  two  points  upon  which  it  is  affected  to  be 
said  that  we  have  mfringed  the  plaintiff's  invention. 

Now,  the  two  machines  are  apparently  perfectly  distinct;  but 

y  say,  appearances  are  deceptive,  for  the  results  are  the  same. 
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The  learned  oounael  then  cited  seyeral  cases,  in  which  it  had  been 
decided,  that  though  machines  appeared  to  be  alike,  the  processea 
were  in  reality  rery  different ;  and  that  two  patents  bad  been 
sustained,  both  being  considered  valid.  It  is  ererj  way  desirable 
to  protect  patentees ;  but,  in  so  doing,  there  may  be  a  great  risk 
of  cramping  the  ingenuity  of  others  who  follow  m  the  pursuit  of 
similar  objects.  The  patentee  claims  the  aprons ;  now  we  have 
ndther  simple  nor  compound  aprons ;  but  we  have  a  drum  and 
threads  going  longitudmallj  between  each  layer  of  sliver.  The 
drum,  says  the  plaintiff,  represents  one  of  the  aprons,  and  the 
yams  or  threads  the  other  apron.  Let  us  see  whether  this  is  so. 
I*he  drum  is  but  a  roller,  and  rollers  have  been  admitted  to  have 
been  used  before,  for  the  purpose  of  lapping  slivers  in  the  old 
carding-machines ;  not  to  be  felted,  it  is  true,  but  for  spinning; 
but  it  was  ready,  if  required,  to  be  cut  into  pieces,  or  portions  of 
bat ;  indeed,  for  some  purposes,  even  the  lapped  sliver  was  cut 
into  bats,  and  felted.  But,  it  is  said,  these  were  small  pieces  of 
bat ;  true,  large  pieces  were  not  required  for  the  purposes  then 
contemplated ;  but  if  larse  pieces  had  been  required,  the  rollers 
would  nave  been  made  larger  in  diameter,  and  the  large  pieces 
would,  by  that  means,  have  been  obtained  without  the  exercise 
of  any  ingenuity.  This  is  simply  what  the  defendant  has  done. 
With  respect  to  the  longitudinal  yams  or  threads,  they  say,  this 
constitutes  the  lower  apron, — ^how  can  that  be  ?  our  yams  or 
threads  are  worked  up  with  the  bat,  and  form  part  of  the  fabric. 
Some  of  the  witnesses  say,  they  saw,  at  Leeds,  bats  made  by  the 
defendant  without  these  longitudinal  yams  or  threads,  at  which 
they  were  surprised, — they  aid  not  expect  that  could  have  been 
done ;  why  then,  we  can  produce  bats  without  these  yams,  which 
the  plaintiff  claims  as  so  important  a  part  of  his  invention  ;  con- 
sequently we  get  rid  of  the  upper  one  of  the  double  apron  of  the 
plaintiff,  and  prove  its  uselessness ;  which,  if  not  fatal  to  his 
patent,  clearly  relieves  us  from  the  charge  of  infringement.  l*he 
fact  is,  that  in  conducting  the  bat  horizontally,  it  must  have  sup- 
port ;  but  when  it  is  lapped  upon  a  roller,  as  we  have  done  it, 
no  such  support  is  necessary. 

The  learned  counsel  then  stated,  that,  many  years  ago,  a  Mr. 
Booth  made  felted  cloth,  by  bmping  slivers  upon  a  drum  or 
roller :  the  diameter  of  the  roller  is  of  little  importance.  'I*he 
roller  was  then  taken  out  and  the  sliver  spread  upon  a  long  table  i 
and  this  being  repeated  by  the  to  and  fro  movements  of  the 
roller,  a  bug  bat  of  many  thicknesses  of  sliver  was  produced ; 
which  was  afterwards  felted  into  cloth.  The  process  was,  at 
that  time,  considered  so  important  by  Parliament,  that  an  Act 
was  obtained  to  shut  up  the  inrolled  specification  fh>m  public 
View.  That  specification,  it  seems,  has  now  been  lost,  and,  there- 
fore, we  have  only  the  benefit  of  oral  evidence,  taken  from  an 
old  man,  who  is  since  dead,  as  to  the  &ct  of  the  process  having 
been  carried  on  by  Mr.  Booth. 
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The  defendant  has,  it  will  now  be  seen,  only  followed  the  old 
known  method  of  proceeding,  without  any  reference  to  Mr.  Wil- 
liams' invention ;  and  which  old  method  ia  more  simple,  and 
equally  effective.  As  to  the  diameter  of  the  rollers,  upon  which 
laps  of  the  material  were  made,  it  is  obvious  that  they  would 
depend  upon  the  length  required ;  and  if,  for  a  large  order,  a  con- 
siderable quantity  of  the  felted  cloth  should  be  wanted  to  be 
made  quickly,  it  is  obvious  that  the  manufacturer  would  employ 
a  large  roller  or  drum  to  facilitate  his  work ;  in  doing  which,  no 
ingenuity  of  construction  was  required,  as  this  mode  naturally 
obtruded  itself  upon  his  notice,  and  thence,  without  difficulty, 
we  should  obtain  cloth  of  any  extent  required,  without  the  ne- 
cessity of  a  patent. 

This  was  the  matter  which  the  learned  counsel  had  to  lay 
•before  the  jury,  as  to  the  first  charge  of  infringement;  and,  in 
order  to  shew  that  Mr.  Booth's  invention  was  not  a  mere  ideal 
•project,  he  stated,  that  the  Duke  of  Bedford  had,  in  the  year 
1804,  appeared  at  a  great  agricultural  meeting  in  a  coat  made  of 
cloth  by  Mr.  Booth's  process, — ^the  peculiar  circumstances  of 
which  were,  that  early  in  the  morning  of  the  same  day  on  which 
the  coat  was  produced,  the  wool  had  been  growing  on  the  sheep's 
back ;  that  it  had  been  shorn,  scoured,  carded,  made  into  a  bat 
and  felted,  dyed,  and  then  went  to  the  tailor,  who  converted  it 
into  the  coat  worn  by  his  Grace. — (At  which  Mr.  Jervis  observed, 
'*  and  it  was  worn  out  at  night !") 

Mr.  Hill  answered,  that  Mr.  Jervis  was  an  older  man  than 
himself,  and,  no  doubt,  was  there  at  the  time  ; — ^he  accepted  his 
evidence  of  the  fact.  Whether  so  soon  worn  out,  he  did  not 
know ;  he  was,  however,  aware,  that  the  attempt  to  introduce 
such  cloth  had  at  that  time  failed ;  which  was  attributed  to  the 
present  practice  of  printing,  as  on  cotton,  not  being  then  known 
to  be  appHcable  to  such  woollen  cloths.  The  primitive  cause 
of  discontinuing  the  manufacture  of  felted  cloth  was,  that  they 
had  not  then  discovered  the  right  market  for  it.  The  adaptation 
of  this  fabric  to  carpeting,  and  such  kinds  of  goods,  after  having 
printed  them,  has  now  been  found  to  be  its  proper  commercial 
channel. 

With  respect  to  the  hardening  of  the  bat,  the  second  point  of 
the  invention,  to  which  the  learned  counsel  called  the  attention 
of  the  jury — as  the  plaintiff  says,  that,  at  all  events,  the  defend- 
ant has  in'Mnged, — he  would  beg  to  make  a  few  observations ;  and 
in  doing  this,  would  direct  their  observation  to  the  model  before 
him,  which  represented  the  defendant's  hardening  machine.  After 
taking  the  bat  of  wool  from  the  large  roller  or  drum,  it  (being  in 
a  very  tender  state,)  is  carried  into  the  hardening  machine  between 
two  cloths,  and  in  that  confined  state  is  subjected  to  pressure 
between  several  pairs  of  moveable  boards ;  the  cloths  not  only 
carry  it  forward  through  the  machine,  but,  by  certain  small 
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reciprocating  movements  of  the  boards  in  longitudinal  directions, 
the  two  cloths,  in  which  the  bat  is  wrapped,  are  caused  to  rub  it, 
and  press  it  together,  by  a  sort  of  jumping  motion,  which  effects 
the  operation  of  hardening,  or  partially  felting  its  fibres. 

Mr.  Jervis  enquired  what  would  be  the  effect,  if  both  the  cloths 
or  aprons  were  taken  away?  Mr.  Hill  considered  that  he  was 
not  mechanist  enough  to  say  what  would  be  the  consequence  of 
removing  any  part  of  the  machine.  The  Judge  observed,  '^  that 
is,  the  part  of  the  machine  which  makes  it  go  on."  Mr.  Hill 
apprehended  that  was  the  office  of  the  lower  apron.  The  learned 
counsel  then  stated,  it  was  of  importance  that  the  process  of 
hardening  should  be  performed  in  a  longitudinal  direction,  and 
he  begged  the  jury  to  notice  this.  In  the  old  modes  of  felting, 
when  the  bat  was  formed  by  "  bowing,"  as  in  the  making  of  hat 
bodies,  the  fibres  were  crossed  in  all  directions,  in  which  case  the 
hardening  might  be  effected  by  cross  and  diagonal  pressure ;  but 
when  the  fibres  are  placed  longitudinally,  that  is,  side  by  side, 
as  they  are  when  the  sliver  is  made  by  the  carding-engine,  then 
the  motion  must  be  to  and  fro,  in  longitudinal  directions,  in  order 
that  the  microscopic  barbs  upon  the  surface  of  the  wool,  and 
upon  some  of  the  frirs,  should  take  hold  of,  and  lock  into  each 
other ;  when  the  natural  curling  of  the  fibres  will  cause  them  to 
felt  together,  which  they  would  not  do  in  any  other  direction. 
Therefore,  it  was  a  mistake  in  the  patentee  to  describe  a  machine 
for  hardening  his  bats  by  cross  and  diagonal  pressure. 

Now,  the  plaintiff's  hardening  machine  consisted  of  rollers, 
some  turning  transversely,  some  diagonally;  the  defendant's  was 
formed  by  boards,  covered  with  cloth,  all  moving  to  and  fro  in 
longitudinal  directions.  The  counsel  could  not  conceive  two 
things  more  unlike  each  other,  both  in  principle  and  appearance, 
than  the  two  hardening  machines  before  the  Court :  the  plaintiff^s 
performed  by  the  pressure  of  rollers ;  the  defendant's,  by  the 
rubbing-clotns. 

Some  altercation  here  took  place  between  the  opposing  counsel 
and  the  Judge,  when  it  was  finally  decided,  that  in  tiie  defendant's 
machine  the  rubbing-cloth  moved  onward,  as  a  creeping  doth, 
conducting  the  bat  through  the  machine ;  and  the  upper  doth 
moved  on  also,  which,  Mr.  Hill  presumed,  was  merely  to  prevent 
the  bat  being  torn ;  but  that  matter  he  would  rather  leave  to 
scientific  men  to  dedde,  than  venture  upon  it  himself. 

The  learned  counsd  then  noticed,  that  the  plaintiff  claimed  no 
individual  parts  of  his  machine ;  that  was  right,  he  could  not, — 
the  travelling-apron  was  old,  and  had  been  used  in  every  possible 
way.  Then  he  claimed  the  particular  use  he  makes  of  a  travd- 
ling-apron ;  the  defendant's  use  of  a  travelling-apron  is  quite 
different,  and  for  a  different  object.  These  are  the  two  points 
on  which  the  defendant  is  said  to  have  infringed ;  and  he  trusted, 
that  he  had  fully  satisfied  the  jury  that  no  infringement  had 
taken  place,  even  supposing  the  patent  to  be  good  and  valid. 
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The  Uit  matter  with  which  the  learned  counsel  would  trouble 
the  jury  was,  as  to  the  fkct  of  the  patent  being  good,  even  sup- 
posing the  inMngement  had  occurred ;  and,  upon  this  fact,  he 
would  solicit  their  attention  for  a  few  minutes  longer,  whilst  he 
shewed  its  invalidity ;  for,  upon  that  ground  alone,  he  maintained 
the  defendant  was  entitled  to  their  verdict.  The  counsel  then 
went  into  a  rather  elaborate  argument  as  to  priority  of  invention, 
and  the  views  taken  by  the  law  on  that  matter;  and  having 
shewn,  that  he  who  first  comes  with  his  invention  before  the 
public,  is  deemed  to  be  the  first  inventor, — he  then  considered 
what  limitations  should  be  made  as  to  the  scope  of  an  original 
invention,  and  real  improvements  upon  the  first  principles,  or 
colorable  imitations  of  it. 

First,  then,  he  would  enquire,  are  the  parts  of  the  invention 
on  which  the  plaintifis  rely,  the  discovery  or  invention  of  Mr. 
Williams  himself;  for,  unless  they  are,  the  patent  cannot  be  sus- 
tained. One  of  the  plaintiff's  witnesses  spoke  of  a  conversation 
which  took  place  between  Mr.  Williams  and  himself,  and  pro- 
duced a  letter  respecting  this  invention  ; — is  that  any  proof  that 
Mr.  Williams  was  really  the  inventor?  Now,  not  only  do  we 
say,  Mr.  Williams  was  not  the  inventor,  but  we  will  produce  a 
person,  at  that  time  in  his  employ,  who  will  tell  you,  that  he  in- 
vented a  certain  part  of  the  apparatus  included  in  the  plfiintiff^s 
specification,  and  that,  as  the  inventor,  he  made  a  claim  of  ^2,000 
for  the  same.  The  fact  is,  that  Mr.  Williams  had  been  brought 
up  a  hatter,  and  had  his  notions  of  treating  the  felt,  which  would 
not  answer, — ^whilst  Shaw,  who  you  sh^  presentl]^  see,  being 
engaged  among  carding-machines,  had  a  different  view,  and,  by 
his  knowledge  and  ingenuity,  perfected  that  which  Mr.  Williams 
could  not  efrect. 

Then,  with  regard  to  the  other  part  of  the  invention,  included 
in  the  specification,  viz.,  the  means  of  keeping  the  apron  stretched, 
there  was  no  mode  of  doing  this  effectually,  until  a  man  named 
Milner  suggested  the  introduction  of  longitudinal  guides,  which 
was  adopted  by  the  plaintiff.  Both  these  men  will  be  brought 
into  the  witness-box,  and  you  will  see  that  they  are  both  men  in 
the  lower  stations  of  life ;  but  you  will  judge  of  their  veracity ; 
and  if  you  should  be  of  opinion  that  those  parts  which  are 
claimed  by  the  plaintiff  were  not  the  invention  of  Mr.  Williams, 
but  of  these  other  persons,  though  they  micht  be  the  servants  of. 
Williams,  then  there  is  legally  an  end  of  the  plaintiff's  patent. 
The  learned  counsel  having  pointed  out  to  the  jury  the  law  in 
this  particular,  then  proceeded  to  comment  upon  the  claims  in 
reference  to  the  diagonal  position  of  the  raising-cylinders,  and 
the  brush  for  clearing  the  hairs  from  the  raising-cylinders,  and 
also  for  the  diagonal  felting-rollers ;  all  of  which  he  insisted  < 
were  not  new,  nor  were  the^  any  imnrovement,  for  they  had 
been  abandoned  by  the  plaintiff.  He  then  said,  there  is  also  a 
claim  for  improved  hardening  machines,  by  using  heaters  in^ 
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addition  to  •team^pipeA*  Tbia,  it  will  be  proved,  baa  no  novelty 
whatever,  Aa  respecta  the  uie  of  loap  and  water,  instead  of  acida, 
I  sbail  aatiafy  you  tbat  tbere  ia  no  novelty  In  tbat  alteration  ( 
and  in  tbe  acouring  of  wool,  tbere  ia  a  positive  miatake  in  the 
apeciftcation,  aa  no  aucb  tbiAg  ia  neceaaary  lor  tbe  furtberance  of 
the  objecta  contempUted* 

Witneaaea  were  then  called  for  tbe  defendant,  for  tbe  purpose 
of  proving  the  fusta  to  which  Mr,  Hill  bad  alluded,  which  canried 
the  diacuaaion  to  a  great  length  \  after  which  Mr.  Jervia  addressed 
tbe  iury  in  re(>ly. 

Mr*  Jervia,  in  replv,  commented  upon  the  evidence  brought 
forward  in  defence  of  this  action,  and  insisted  that  the  fact  of 
inflingement  bad  been  fiilly  eatablisbed ;  for,  notwithstanding 
tbe  ingenious  opinions  and  argumenta  brought  forward  by  aoten- 
tiftc  witneases,  it  waa  clear  tbat  the  defendant  had  emnloyed 
easentially  tbe  same  meana  for  forminp;  and  conducting  tne  W 
of  wool*  If  he  bad  not,  in  forming  bis  bat,  used  a  long  travelling 
double  apron,  which  was  tbe  main  mture  of  tbe  pUintiff'a  cUim, 
he  bad  obtained  an  equally  extended  aurfaee,  by  bis  large  drum 
of  twenty  yards  circumference,  which  constituted  an  equivalent 
to  tbe  lower  apron ;  and  he  bad  employed  a  series  of  threada  or 
yams,  which  be  wound  round  with  tbe  sliver  upon  the  drum,  to 
confine  it,  which  completely  answered  to  tbe  use  of  tbe  upper 
apron*  And  in  bia  felting  or  hardening  nuu^bine,  he  actually 
employed  tbe  double  apron,  for  carrying  tbe  bat  through  between 
the  rubbing  surfaces,  by  which  tbe  fibres  of  tbe  wool  became 
compact,  and  tbe  bat  hardened*  As  to  tbe  pretence  tbat  parte 
of  tbe  plaintiffa  machinery  were  not  invented  by  Mr*  Williama, 
the  patentee,  but  by  other  persons, — tbe  learned  counsel  con- 
sidered, tbat  tbe  jury  would  see  with  him,  that  those  persona 
bad  merely,  aa  workmen,  carried  out  tbe  instructbns  of  Mr. 
Williama,  and  could,  in  no  degree,  be  conaidered  the  inventorain 
that  eye  oi  tbe  Uw*  With  respect  to  tbe  objections  raiaed  on 
tbe  part  of  the  defendant,  to  certain  matters  in  tbe  specification, 
he  argued  that  they  were  unimportant,  and  not  at  all  affecting 
tbe  validity  of  tbe  patent*  He  should,  therefore,  leave  tbe  eaae 
in  tbe  banda  of  tbe  jury,  who,  after  bearing  tbe  judge's  summing- 
np,  would,  be  bad  no  ooubt,  be  of  opinion,  tbat  tl^  fact  of  the 
defendant  havin|$  infringed  a  valuable  patent-right  bad  been  un- 
doubtedly eatablisbed ;  and  that  tbe  plaintiff  would  have  their 
verdict,  eatabliabing  Ua  exclusive  right  to  exercise  tbe  very  great 
iroprovementa,  which  were  suggested  and  carried  out  by  tbe 
novel  combinations  of  machinery,  and  the  use  ot  the  meana  set 
out  in  tbe  specification* 

JUDGMENT. 

Ma.  JusTicB  Bai.E,-^entl«mm  of^  Jury, — Thii  Action  b  brmiabt,  as 
you  have  heard*  for  an  n\U^9d  inftrlna'meniofa  patent  and  there  are  mie, 
pleae  on  tbe  record  about  wbkh,  I  tbiuk,  tbere  would  be  no  diapute  {  via.. 
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the  fourth,  fifth,  and  the  sixth.  I  shall,  therefore,  dispose  of  them  hy  haying 
them  entered  for  the  defendant. 

[Mr.  Jervis, — The  plaintiffyour  lordship  means.] 

The  Judge. — The  plain tim — One,  whether  there  had  been  a  specifi- 
cation? There  is  no  doubt  the  plaintiff  has  specified;  it  has  been  read  to 
you  several  times,  and  several  witnesses  have  said,  that  a  workman  of  ordi- 
nary skill  could  make  the  machinery  by  the  specification.  The  fifth  pleads, 
whether  such  a  patent  was  granted  at  all  ?  the  sixth  is,  whether  it  was  granted 
for  the  invention  specified  ?  About  that  no  evidence  has  been  offered.  These 
will  stand  for  the  plaintiff.  Three  pleas  remain ;  one  is,  whether  this  is  an 
invention  at  all?  another  is,  whether  the  plaintiff  can  be  correctly  said  to  be 
the  inventor  of  that  invention  ?  and  lastly,  whether  the  defendant  has  in- 
firinged  the  pateai  claimed  by  the  plaintiff?  I  propose  to  deal  with  these 
three  pleas.  Though,  it  appears  to  me,  the  question  of  infiringement  follows 
better  after  we  have  ascertained  what  the  invention  is,  if  any. 

With  respect  to  the  invention,  I  would  draw  your  attention  to  the  manu- 
facture, prior  to  the  time  at  which  the  patent  was  taken  out,  1840.  It 
appears,  the  process  of  making  cloth  by  felting  had  been  the  subject  of  i^t- 
tention  for  a  considerable  time.  It  appears,  that  a  Company  had  attempted 
the  making  of  cloth  by  felting,  upon  the  principle  callea,  in  this  case,  "  the 
exhausting  system,"  described  by  the  evidence  of  Mr.  Duncan;  and  I  pro- 
pose to  read  to  you  that  evidence  upon  the  question,  as  to  whether  this  is  a 
new  invention,  and  whether  the  plaintiff  is  the  inventor.  Attempts  had 
been  made,  and  there  had  been  difficulties  in  getting  a  bat  of  sufficient 
length  and  evenness.  A  drum  had  been  employed,  which  gave  them  a  bat 
of  sufficient  length ;  they  laid  the  fibre  on  the  drum,  by  exhausting  the  air 
within  the  drum ;  but  there  was  an  uneven  surface,  and  the  bat,  so  unevenly 
formed,  was  of  very  little  use. 

That  was  the  state  of  this  manufacture  immediately  prior  to  the  taking 
out  of  the  present  patent.  Mr.  Williams  was  concerned  and  interested  in 
that  Company,  and  was  perfectly  well  aware,  therefore,  of  the  steps  which 
had  been  made,— of  the  difficulties  which  had  occmred,  and  that  which  was 
desired ;  and  I  will  read  to  you  Mr.  Duncan's  evidence  on  that  subject. 
Mr.  Duncan's  evidence  is ;  **  My  attention  was  directed  to  the  making  of 
cloth,  by  felting,  in  1838,  and  has  been  since.  The  subject  was  introduced 
by  Mr.  Wells,  from  America.  An  attempt  was  made  to  manufacture  by  the 
vacuum ;  there  was  a  perforated  cylinder,  and  the  sliver  passed  between  two 
rollers ;  other  rollers  had  teeth  which  threw  the  fibres  in  the  air,  and  in  that 
way  it  formed  a  bat  on  the  cylinder.  From  that  the  bat  went  to  a  hardening 
machine,  consisting  of  rollers  without  any  travelling  apron.  It  then  went 
to  another  machine  lying  in  a  trough,  in  acidulated  water.  This  machine 
had  no  shogging  motion,  merely  a  rolling  motion ;  it  was  then  ready  for 
fulling.  The  machine  was  tried  at  Leeds  ;  Mr.  Wilkinson  got  the  machinery 
made;  it  was  worked  at  Uolroyd's  mill.  I  got  it  into  play  in  1839;  we 
found  this  process  did  not  answer,  there  were  several  impediments.  It  was 
not  a  bat  with  an  even  surface ;  the  currents  of  air  would  bring  the  fibres 
into  a  drift.  The  roller,  with  teeth,  removed  the  fibres  in  lumps ;  the  cloth 
was  not  commercial ;  the  bat,  travelling  through  the  rollers,  adhered  to  them ; 
the  bats  adhered  to  them,  which  made  them  tender.  I  knew  Mr.  Williams 
before ;  he  and  I  were  interested  in  a  patent  taken  out  in  Mr.  Robinson's 
name.  I  told  Mr.  Williams  of  the  defects,  after  seeing  the  machinery ;  he 
communicated  to  me  two  fresh  processes  (since  patented)  in  1839;  they 
were  the  two  aprons  for  keeping  equality  in  the  bats.  After  I  had  seen  Mr. 
Williams,  and  told  him  the  difficulties,  he  desired  me  to  get  some  rollers  for 
him;  this  was  before  December  11th,  1839.  Mr.  Williams  went  down  to 
Leeds  about  Christmas.  In  February  the  patent  was  sealed,  the  patent  now 
under  consideration.  I  went  to  Leeds  several  times  afterwards.  I  was  not 
present  at  a  meeting  of  the  manu&cturers  at  Leeds.  I  knew  Jack  Shaw,  he 
was  in  the  service  of  Mr.  WiUdnson  in  1839  and  1840.    Mr.  Wilkinson  was 
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trying  the  patent;  he  got  the  machinery  made.  Jack  Shaw  left  Mr.  Wil- 
kinson in  May,  1840,  and  applied  for  a  patent,  which  I  opposed  on  behalf  of 
Mr.  Williams.  At  our  meeung  before  Sir  John  Campbell,  Jack  Shaw  went 
in  first ;  I  followed  after,  and  explained  it ;  the  patent  was  reftised.  I  spe- 
cified within  the  proper  time.  A  very  large  sum,  i£l(K),(K)0,  has  been  laid 
out."  Then  he  mentions  two  letters ;  one  offering  to  let  the  Elwood  Mills, 
in  1839,  for  carrying  on  the  new  patent ;  and  another  in  1840,  wherein 
Mr.  Rawson,  the  defendant,  speaks  very  favorably  of  the  patent  as  a  useful 
invention  for  the  manufacture  of  low  g^oods.  He  saw  the  process  continually 
at  the  Britannia  Mills.  "  I  made  every  description  of  enquiry  in  the  trade 
about  making  cloth  by  felting,  before  I  embarked  with  Mr.  Williams.  So 
far  as  I  heard  or  knew,  the  use  of  Mr.  Williams*  apron  was  new  in  making 
cloth  by  felting."  He  speaks  then  as  to  a  diagonal  machine, — that,  I  need 
not  read ;  then  he  is  cross-examined,  and  I  am  not  avmre  that  there  was 
anything  material  on  the  cross-examination. 

if  Mr.  Duncan's  evidence  is  believed,  I  think  it  would  establish  that  the 
invention  of  Mr.  Williams  is  new,  at  least,  according  to  Mr.  Duncan's  evi- 
dence ;  nobody  else  competes  with  Mr.  Williams.      You  will  observe,  that 
it  was  tliought  to  be  important ;  there  had  been  difficulties  and  impedimenta. 
Mr.  Williams'  attention  was  drawn  to  them,  and  the  present  patent  was  the 
result,  according  to  Mr.  Duncan's  evidence,  of  Mr.  Williams*  consideration. 
Now,  the  evidence  that  has  been  c^ered  by  Mr.  Duncan,  was  confirmed  by 
Mr.  Wordsworth,  who  says,  that  he  received  an  order  from  Mr.  Duncan ;  and 
it  is  confirmed  by  Mr.  Wilkinson,  who  was  there,  from  time  to  time,  superin- 
tending it.    The  evidence  brought  forward  in  answer  to  this,  does  not  con- 
tradict the  material  ground  taken  up  by  Mr.  Duncan,  Mr.  Wilkinson,  and 
Mr.  Wordsworth ;    but  merely  claims,   that  a  portion  of  the  invention 
specified  was  the  result  of  the  invention  of  the  witness  Jack  Shaw.    That 
has  been  laid  before  you ;  one  portion  is  claimed  by  Jack  Shaw,  another  is 
claimed  by  Mr.  Milner;  but,  gentlemen,  independently  of  any  credit,  or 
discredit,  that  may  be  attached  to  the  evidence  of  Jack  Shaw,   1  take  the 
law  to  be  as  stated  by  the  learned  counsel  for  the  plaintiff:  If  a  person  has 
discovered  an  important  principle,  and  employs  engineers,  or  agents,  or 
other  persons,  to  assist  him  in  carrying  out  that  prin*  iple,  and  who,  in  the 
course  of  the  experiments  arising  from  that  employment,  make  valuable 
discoveries  accessary  to  the  main  principle,  and  tending  to  carry  that  out  in 
a  better  manner, — ^the  law  has  been  correcdy  stated  by  the  learned  counsel, 
that  such  improvements  are  the  property  of  the  inventor  of  the  original 
important  principle,  and  may  be  embodied  in  his  patent.     And  if  so,  the 
patent  is  not  void  by  the  improvements  that  an  agent  or  servant  may  sug- 
gest, if  this  subordinate  improvement  carry  out  the  primary  important  dis- 
covery.     It  appears  to  me,  whether  there  be  discredit  attaching  to  the 
evidence  of  Jack  Shaw,  or  not,  taking  his  evidence  according  to  his  own 
statement,  the  improvement  he  claims  is,  that  hitherto  the  bat  had  been 
formed  by  a  travelling-apron,  by  successive  layers  of  sliver ;  he  suggested 
the  improvement  that  there  ought  to  be  travelling-aprons,  one  above  the 
other ;  so  that  instead  of  a  bat  of  the  length  of  nine  yards,  formed  by  one 
tmvelling-apron  only,  there  might  be  two  or  three  travelling-aprons,  but 
one  above  another,  communicating  with  each  other ;  by  which  they  would 
get  twenty-seven  yards, — and,  of  course,  by  that,  they  would  get  thirty  •six 
yards,  according  to  his  evidence.    Now,  it  appears  to  me,  it  was  an  improve- 
ment upon  a  principle  that  had  been  invented  by  some  one  else;  namely,  the 
laying  of  successive  slivers  of  the  wool  upon  some  revolving  surface,  which 
was  for  the  purpose  of  being  made  into  a  bat.     With  respect  to  Shaw, 
therefore,  it  does  not  appear  to  me  to  deprive  Mr.  Williams  of  his  claim. 
With  respect  to  Milner,  much  less,  the  evidence  of  Milner,  he  is  a  respectable 
man ;  his  evidence,  I  take  it,  may  be  fully  taken ;  but  the  evidence  does  not 
tend,  on  the  same  ground,  to  destroy  Mr.  Williams'  right,  because  his 
evidence  is  after  the  discovery  had  been  described  by  Mr.  Williams — the 
travelling-i^rons.    The  question  was  about  the  best  mode  of  keeping  these 
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.aprons  distended;  and  Mr.  Williame  had  come  down  with  the  V -guides'; 
'.  and  there  had  been  also  some  attempt  to  keep  them  distended  by  means  of 
some  pulleys.     Milner  says,  he  being  acquainted  with  the  longitudinal- 
guides,  represented  to  you, — ^be  having  seen  guides  of  that  sort  in  use  else- 
:  where, — proposed  to  keep  the  aprons  distended  by  these  guides ;  and  Mr. 
,  l¥illiams,  by  a  slight  alteration,  haying  a  square  groove,  instead  of  a  round 
rOne,  adopted  these  glides.    If  you  are  of  opinion  (as  there  can  be  no  doubt) 
'  these  are  in  the  nature  of  subordinate  improvements,  fitted  to  carry  out  the 

great  principle  in  yiew,~it  was  one  of  those  improvements  which  Mr.  Wil- 
ams  had  a  right  to  embody. 
^  I  am  not  aware  that  there  is — in  the  substantial  part  of  this  case — that 
there  is  any  other  conflict  with  the  evidence  of  Mr.  Duncan  and  Mr. 
Wordsworth.  But,  before  I  pass  to  the  subject  of  the  invention  being  new, 
.and  Mr.  Williams  being,  the  inventor,  I  would  draw  your  attention  minutely, 
so  far  as  it  is  important,  to  the  specification  that  is  claimed ;  and  then  seek 
■  to  dispose  of  those  minor  matters  brought  forward  to  destroy  the  patent. 
Supposing  the  defendant  should  fail  upon  what  might  be  called  the  sub- 
stantial merits  beween  the  parties. — Now,  Mr.  Williams  having  made  the 
invention,  he  is  called  upon  to  specify  the  invention.  He  says,  '*  my  inven- 
.tion  of  certain  improvements  in  the  manu&cture  of  woollen,  and  other 
fiibrics,  of  which  wool  or  fiir  form  a  principal  component  part,  and  in  the 
machinery  employed  for  effecting  that  object,  relates  chiefly  to  the  making 
of  cloth  bv  felting  alone,  without  spinning  or  weaving,  and  consists  in  a  new 
combination  of  machinery,  apparatus,  and  process.  First,  for  obtaining  a 
long,  even,  and  uniform  bat  of  wool,  or  otlier  materials,  of  any  required 
length,  width,  or  thickness,  suitable  to  be  made  into  commercial  ends  or 
pieces  of  cloth,  and  afterwards  for  the  purpose  of  producing  such  fabrics,  or 
ends,  or  pieces  of  cloth,  composed  of  all  the  various  well-known  felting  sub- 
stances, such  as  wools,  furs,  and  the  hairs  of  animals,  and  which  I  use  either 
separately  or  mixed."  Having  stated  this  as  his  claim, — cloth  by  felting 
alone,  he  says,  **  the  raising  machine,  I  have  hereafter  described  to  be  used 
in  the  finishing  of  cloths,  is  applicable  chiefly  to  cloth  made  byfielting  alone, 
but  is  also  applicable  to  other  cloths."  Then  he  says,  "  I  prefer  that  the 
wool  should  be  well  scoured."  One  witness  has  said  that  the  specification 
misleads  with  respect  to  that  direction ;  but  it  turns  out  that  the  wool  used 
for  felting  is  almost  always  scoured,  and  properly  scoured,  for  the  purpose  of 
being  used  for  felting ;  and  two  kinds  of  wool  have  been  mentioned  which 
are  not  scoured,  because  they  arrive  in  so  clean  a  state  that  scouring  is  not 
.wanted,  and  would  be  an  injury  to  it; — ^that  is  one  of  the  objections  to  the 
specification.  1  shall  go  through  them,  and  leave  them  for  you  to  decide 
whether  upon  any  one  of  these  minor  points,  the  specification  can  be  said  to 
be  bad.  Then  he  states  the  way  in  which  the  bat  is  to  be  made,  representing 
how  common  wool  should  be  made,  and  how  fine  wool  should  be  formed. 
He  describes  the  way  in  which  the  bat  sliould  be  made  to  pass  on  the 
travelling  aprons ;  then  he  mentions,  "  during  this  operation  it  is  supported 
and  sustained  in  contact  with  the  apron  a,  c,  by  the  apron  b,  d,  for  which 
support  this  later  apron  is  intended."  Then  he  proposes  a  variety  of  other 
applications.  He  mentions  the  horizontal  guides.  Then  he  mentions  that 
the  continuous  bat,  having  been  obtained  in  the  manner  that  has  been  men- 
tioned, it  is  then  taken  to  the  hardening  machine,  and  placed  between  the 
rollers.  "These  rollers  are  wrapped  round  with  an  elastic  cloth,  and  the 
lower  set  are  furnished  with  a  travelling  apron,  as  represented  at  a,  b."  He 
provides  for  the  use  of  different  kinds  of  wooL  Then  he  mentions  one  im- 
prove felting  machine.  He  goes  on  to  say,  **  each  set  <^  upper  rollers 
should  be  weighted  upon  the  lower  ones,  for  the  purpose  of  accommodating 
a  certain  degree  of  pressure  to  all  the  different  degrees  of  thickness,  or 
accumulated  thicknesses  of  various  goods  submitted  to  their  action,  d,  d,  is 
A  box  or  cistern,  lined  with  lead,  for  holding  a  siqfyply  of  hot  water,  or  soap- 
.ands,  and  in  which  the  lower  rollers  can  be  more  or  less  iHunersed  by  regu* 
lating  the  quantity  therec^  ..In  the  felting. 6f  i|brea  togcHiec,  where  the 
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fiEibnc,  being  felted,  is  not  held  together  by  threads,  acid,  or  acidulated  voters 
have  always  been  used,  because  they  assist  the  process ;  but  I  use  a  solution 
of  soap,  or  sopanaceous  matter,  in  contradistinction  and  preferable  to  acids 
or  acidulated  waters ;  which  solution  is  kept  in  a  heated  state,  as  after  men- 
tioned There  are  disadvantages  attending  the  use  of  acids,  which  are 
avoided  by  the  application  of  a  soapy  solution  in  lieu  thereof."  That  is 
another  of  the  minor  points.  He  is  claiming  the  use  of  soap,  and  in  felting, 
and  this  turns  on  the  evidence  of  Mr.  Duncan,  that  in  the  process  of  making 
cloth  by  felting  alone,  prior  to  the  present  patent,  acidulated  waters  were 
used  on  that  part  of  the  process,  where  soap  and  water  is  used  by  Mr. 
Williams,  die  patentee.  Now  nobody  has  been  called  before  you  to  shew 
Ihat  in  the  process  of  making  cloth  by  felting  alone,  they  use  acidulated  water 
and  soap  and  water — nobodv  has  been  called  but  Mr.  Duncan ;  and  there  is 
no  evidence  as  to  whether  acidulated  waters  are  used,  or  soap  and  water,  except 
that  of  Mr.  Duncan,  who  savs,  **  under  Mr.  Robinson's  patent  we  used  acidu- 
lated water."  Now  the  claim  of  Mr.  Williams  is,  that  "  where  cloth  is  made 
by  felting  alone,  where  acidulated  waters  were  used  before,  I  use  soap  and 
water."  Now,  it  appears  if  Mr.  Duncan's  evidence  is  true — there  is  nothing 
to  contradict  it — ^that  is  established ;  and  it  is  not  an  absolute  claim  for  using 
soap  and  water,  when  the  cloth  is  put  under  the  rollers  for  felting,  but  it  is 
when  made  by  felting  alone:  *' where  acidulated  waters  are  used,  1  advise  the 
use  of  soap  and  water."  Then  we  come  to  that  part  of  the  specification 
which  is  as  to  diagonal,  or  cross-felting.  "  In  order  to  increase  the  felting 
action  it  is  very  desirable  to  allow  the  felting  rollers  to  act  upon  the  cloth  in 
as  many  directions  as  possible."  And  then  he  points  out  that  in  figure 
twenty,  rollers  **  are  placed  at  an  angle  with  the  feeding  apron  of  somewhere 
near  fcrty-five  degrees.  These  two  rollers  have  a  velocity  given  three  to 
four  times  that  of  the  feeding  apron ;  upon  which  the  cloth  is  thrown  in 
regular  folds  as  it  enters,  laying  at  nearly  the  same  angle  as  the  position  of 
the  rollers; "  and  when  he  comes  to  the  claim,  it  is,  "  I  also  claim  the  method 
of  diagonal,  or  cross-felting,  as  effected  by  the  feeding-rollers,  figs,  twenty  and 
twenty-one,  hereih-before  described."  He  has  described  something  particu- 
larly in  the  manner  of  the  rollers  giving  three  or  four  times  the  velocity 
of  the  feeding-apron  upon  which  the  cloth  is  thrown  into  folds ;  the  diagonal 
or  cross-felting  is  that  for  which  the  claim  is  given.  Mr.  Farey  is  called  to 
prove  that  in  Robinson's,  it  is  diagonal  felting,  but  nothing  about  diagona 
rollers,  and  nothing  about  being  thrown  into  folds ;  and  when  Mr.  Farey  was 
examined  by  Mr.  Hill,  he  says,  the  means  appeared  different;  and  in  this 
part  of  the  patent  it  is  the  means  only  that  Mr.  Williams  has  claimed  to  he 
the  inventor  of;  not  that  it  could  be  said,  if  there  had  been  the  adoption  of 
Mr.  Robinson's  invention,  and  there  had  been  merely  a  colorable  variation, 
the  objection  would  not  have  been  tenable.  But  the  mode  Mr.  Williams  has 
described,  according  to  the  two  specifications,  appears  substantially  different ; 
and  I  do  not  find  the  defendant's  counsel  carry  forward  any  examination  to 
shew  that  they  were  in  reality  the  same,  with  a  colorable  difference. 

The  other  objection  is  with  reference  to  the  raising  machine.  In  the 
drawing  (figures  twenty-two,  and  twenty-three),  is  represented  the  frame  of 
a  new  raising  machine ;  and  there  are  two  cylinders  covered  with  wire  cards, 
or  teazels,  placed  therein,  and  they  are  described  as  placed  in  a  manner  acrosar 
each  other,  and  are  described  to  be  placed  in  a  position  which  is  new.  So 
far  as  the  evidence  goes,  where  diagonal  cylinders  for  raising  the  nap  wore 
so  placed  before,  (I  take  that  to  be  it,)  the  print  of  Mr.  Walton's  machine  has 
been  put  in.  The  way  in  which  these  cylinders  acted  for  raising  the  nap, 
was  apparent  to  your  eye ;  and  the  drawing  the  plaintiff  made  has  been  put 
in.  'The  position  is  perfectly  different  from  the  claim  at  die  end,  and  that 
we  are  to  go  by,  and  the  claim  is  in  these  words :  "  I  also  claim,  in  the  raising 
machine,  figures  twenty-two,  and  twenty-three,  the  diagonal  positions  of  the 
raising  cylinders,  as  hereinbefore  described," — (he  is  therefore  particularly 
limiting  his  claim  to  the  diagonal  position  of  the  raising  cylinder,  as  herein- 
before'described)  "lind  parUeulany  also  the  use  of  other  6r  opposite  reveW- 
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ing  cylinders^  whether  covered  with  cards,  or  any  other  material  for  clearing 
raising  cylinders."  Now  there  is  some  evidence  about  the  process  being  in 
some  degree  the  same.  If  you  have  been  comparing  the  two  drawings  that 
were  put  before  you,  or  wish  to  see  them  again,  and  considering  them, 
should  think  that  the  two  motions  of  raising  the  nap  were  the  same,  you 
would  say  so  in  your  verdict,  and  say  that  the  whole  claimed  by  the  plaintiff 
was  not  new.  But  if  you  are  not  satisfied  by  the  evidence  that  they  were 
substantially  the  same,  then  that  which  is  the  best  objection,  or  last  but  one, 
will  be  disposed  of,  and  you  will  consider  the  last  part  of  the  case. 

Now  there  was  some  evidence  attempted  to  be  given  by  John  Piatt,  who 
was  foreman  of  Mr.  Walton's  machinery ;  and  it  was  stated  that  there  had 
been  an  attempt  made  to  apply  heaters  to  some  machinery  that  he  had.  But 
when  the  cross-examination  came,  it  turned  out  that  the  heaters  were  ap- 
plied for  a  different  purpose.  They  were  in  the  nature  of  irons,  in  order 
first,  in  ironing,  to  get  a  smooth  nap;  and  it  appeared  further,  by  the 
evidence,  that  the  machine  had  not  turned  out  successful,  and  not  been  in 
general  use  at  all ;  but  particularly  with  respect  to  the  cross-examination^ 
the  heaters  were  for  a  totally  different  purpose.  The  evidence  on  both  sides 
is  before  you ;  and  unless  you  see  any  portion  of  the  evidence  more  than 
occurs  to  me,  the  case  on  ue  part  of  the  plaintifis  is  not  damaged  by  that 
ground  of  attack. 

Now,  gentlemen,  then  suppose  you  are  of  opinion  that  the  invention 
claimed  by  the  plaintiff,  and  set  out  in  the  specification,  was,  in  all  respects, 
a  new  invention,  and  that  you  are  of  opinion  that  the  plaintiff  was  the  in- 
ventor of  the  whole  invention,  that  is,  of  the  main  principle, — you  will  be  so 
good  as  to  bear  in  mind,  clearly,  what  are  the  substantial  parts  of  that  inven- 
tion, before  you  come  to  a  consideration  of  whether  the  plaintiff  is  guilty  of 
infringing  the  plaintiffs  patent.     I  have  told  you  what  the  state  of  the 
manu&cture  was,  prior  to  the  time  of  the  patent  being  taken  out.     I  have 
read  to  you,  gendemen,  the  outline  of  this  patent,  and  you  will  bear  in  mind 
that  it  was  most  material  to  get  a  bat  of  a  sufficient  length,  thickness,  and 
evenness.     That  was  the  first  step  required  in  the  process  of  making  cloth 
by  felting  alone,  to  get  a  bat  of  sufficient  length,  tnickness,  and  evenness ; 
and  the  second  step  that  was  required — ^looking  at  Mr.  Robinson's  patent — 
the  second  step  that  was  required,  was  to  protect  the  bat,  so  obtained,  during 
the  first  and  subsequent  processes  of  felting, — to  protect  it  from  being 
damaged  in  any  way  by  rubbing,  and  other  rough  treatment — according  to 
the  language  of  Mr.  Carpmael — which  it  had  to  undergo  during  the  pro- 
cesses of  hardening  and  felting.    Now,  the  outline  of  the  plaintiff's  claim  is^ 
for  the  first  step,  that  "  I  take  the  sliver  of  wool  upon  a  carrying  apron,  and 
iipon  that  carrying  apron  1  carry  it  to  a  revolving  upper  apron ;   upon  that 
revolving  upper  apron,  the  sliver  is  taken  up,  and  that  revolving  apron 
passes  round  and  round,  till  as  many  successive  layers  of  sliver  have  been 
accumulated  upon  it,   as  constitute  the  thickness  for  the  required  bat" 
"  That,"  says  the  plaintiff,  "  is  the  valuable  discovery  I  made,  beyond  what 
existed  at  the  time  when  Mr.  Robinson  had  a  patent ;  and  the  second  step 
that  I  make  is,  appl3ring,  in  the  process  of  hardening  and  felting  the  bat, . 
the  protection  of  an  under  apron  at  all  times ;  and  an  under  and  upper 
apron  when  the  treatment  in  the  course  of  felting  becomes  extremely  rou^h. 
That  is  an  outline,  and  I  will  read  to  you  the  exact  words  of  the  begin- 
ning of  his  claim,  for  he  claims  an  important  principle.     I  will  read  to  you 
the  exact  words,  because  they  are  all-important  in  the  deciding  of  this  point. 
"  I  wish  it  to  be  understood  that  I  do  not  claim  it  as  my  present  invention 
any  individual  parts  of  the  same" — that  is,  the  variety  of  matters  that  have 
gone  before,  I  do  not  claim  the  individual  parts — **but  I  claim  the  adapta- 
tion of  a  double  apron,  or  aprons,  or  compound  aprons,  and  rollers  or  cylin- 
ders, for  the  production  of  bats,  as  herein  described,  from  the  long  sliver,  and 
the  different  means,  herein  described,  for  keeping  these  aprons,  together  with 
the  bats,  in  a  smooth  and  even  condition."     That  is  the  last  stated, — the 
aprons,  and  the  means  for  keeping  the  aprons  distended,  as  before  described^ 
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**  And  1  claim  the  extended  sliver  itself,  as  herein  described,  applied  to 
forming  a  bat  by  successive  folds,  or  layers,  for  the  production  of  long  or 
commercial  ends  of  cloth,  without  spinning  or  weaving." 

Now  that  is  the  second  step,  wherein  the  claim  is  for  the  extended  sliver 
itself,  as  herein  described,  applied  to  forming  a  bat  by  successive  folds  or 
layers,  for  the  production  of  long  or  commercial  ends  of  cloth.  He  claims 
the  apron,  and  he  claims  the  extended  sliver  for  forming  the  bat  to  be  made 
into  cloth  without  spinning  or  weaving.  "  And  I  also  claim  the  improve- 
ment of  the  hardening  machines,  figures  2,  8,  12,  13,  14,  15,  by  using  the 
heaters  in  addition  to  steam-pipes  or  pans,  or  in  conjunction  with  a  wetted 
apron,  as  herein- before  mentioned,  and  using  travelling  aprons,  as  herein- 
before described,"  that  is,  in  the  process  of  hardening.  Therefore,  gentle- 
men, so  far  as  the  nature  of  the  invention  is  concerned,  the  claim  is  for  the 
extended  sliver  itself ;  the  use  of  travelling  aprons  in  hardening  that  sliver 
in  the  bat  to  be  made  into  felted  cloth.  Has  the  defendant  infringed  this 
invention  ?  If  he  has  adopted  the  same  means,  of  course  he  has  infringed  it 
If  be  has  taken  advantage  of  the  plaintiff's  invention  and  made  some  color- 
able variation  of  the  means  that  me  plaintiff  has  adopted,  he  would  be  also 
g^lty  of  an  infringement.  It  is  a  question  requiring  your  particular  atten- 
tion, to  see  whether  he  has  subsequently  taken  advantage  of  that  which  the 
plaintiff  had  invented  and  specified  as  his  invention.  Has  he  subsequently 
taken  advantage  of  that  ?  Because,  if  he  has  adopted  the  material  part  of 
the  plaintiff's  invention,  the  materiality  of  every  matter  is  always  with  re- 
ference to  the  end  to  be  produced ;  the  end  to  beproduced  was,  cloth  made 
by  felting  alone,  without  spinning  or  weaving.  The  important  part  of  the 
plaintiff's  invention  would  be  that  which  tended  most  materials  to  produce 
that  result,  and  bearing  in  mind  the  two  great  steps  the  plaintiff  has  claimed 
— one,  the  extended  sliver,  as  herein  described,  applied  to  the  forming  a 
bat ;  which  sliver  is  formed  on  a  travelling  apron ; — ^he  claims  the  travelhng 
apron,  and  the  extended  sliver  itself,  and  claims  also,  the  using  of  travelling 
aprons  in  hardening  the  bat  which  had  been  so  obtained.  You  will  say 
bj  your  verdict  whether  the  defendant  has  taken  advantage  of  the  plain- 
tiff's invention  in  either  of  these  steps.  If  he  has  in  either  of  them,  your 
verdict  would  be  against  him,  of  course:  if  he  has  in  both,  the  same  result 
would  follow. 

Now,  gentlemen,  with  respect  to  that  question,  I  do  not  know  that  I  can 
with  advantage  read  over  to  you  the  evidence  of  Mr.  Carpmael,  and  Mr. 
Cowper — I  would  do  no  more  than  read  over — [The  Jury :  We  will  not  trouble 
your  lordship.]  on  one  side;  and  Thomas  Laycock,  and  Joseph  Weight, 
the  last  witness,  or  the  last  but  one,  and  Mr.  Farey,  on  the  other  side.  The 
question  before  you  depends  to  a  very  great  degree  indeed  upon  the  models 
of  the  machinery  that  have  been  offered  before  vou ;  and  I  have  mentioned 
that  the  material  point  of  every  invention  is  tne  result  produced,  and  the 
means  towards  the  end.  Here  were  two  steps  to  be  made ;  to  get  a  long  bat, 
and  a  thick  bat,  and  to  protect  that  bat  in  felting.  Now,  I  may  describe 
the  plaintiff's  invention  this  way;  the  plaintiff  obtains  that  purpose  by 
travelling  aprons;  the  defendant  obtains  that  purpose  by  a  drum.  The  drumi 
in  external  appearance  is  extremely  different  from  the  travelling  apron ;  but 
if  they  are  to  be  judged  of  with  a  view  to  the  result  to  be  produced,  namely, 
the  obtaining  a  bat  by  successive  layers  of  sliver, — the  drum  and  the  travel- 
ling apron  appear  to  be  almost  identical  instruments.  The  evidence  of  Mr. 
Farey  on  that  subject  you  may  remember.  In  the  early  part  of  his  examina* 
tion  he  considered  them  to  be  precisely  the  same.  The  drum  was  often  used 
in  cotton  manufisicture,  and  to  have  precisely  the  same  effect,  it  was  made  to 
act  on  the  fibres  in  the  defendant's.  There  is  no  doubt,  in  the  plaintiff's 
plan,  the  sliver  is  taken  from  the  doffing  comb  into  the  under  carrjring 
apron ;  it  is  deposited  on  the  upper  travelling  apron,  which  lies  in  a  hori- 
zontal position,  and  lying  in  that  position,  the  sliver  would  be  apt  to  fall ; 
but  it  was  supported  on  the  other  side ;  and  there  is  no  doubt  the  plaintiff 
uses  the  under  apron,  not.  merely  for  carrying  the  sliver,  but  also  to  support 
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it  on  the  upper  apron  during  the  process  of  the  accumulation  of  these  sliv^nfe 
There  is  no  douht  that  there  is  the  prominent  use  of  the  under  apron  iit 
the  plaintiff's  machine.  It  has  heen  contended  in  this  case  that  there  is  the 
same  use  obtained  in  the  defendant's  machine,  partly  from  rollers  placed 
above  the  drum,  on  which  the  sliver  accumulates ;  and  I  think  these  roller^ 
can  hardly  be  said  to  be  an  imitation  of  the  plaintiff's  carrying  apron.  They 
were  not  new  instruments  on  which  the  sliver  was  accustomed  to  accumu*» 
late ;  they  were  known  instruments,  to  press  it  down  where  it  was  wanted  id 
the  course  of  ordinary  manufacture.  It  was  also  pressed  on  the  part  of  the 
defendant,  and  so  fiEur  you  will  consider  it-^whether  the  strings  and  bobbin^ 
had  the  effect  of  an  under  apron,  in  supporting  the  sliver  that  accumulates 
on  the  defendant's  drum.  A  good  deal  oi  evidence  has  been  offered  to  shew 
— and  strong  evidence  to  shew — that  in  the  earliest  part  of  the  accumulation 
of  the  slivers,  no  threads  are  used  at  all ;  and  that  when  the  thickness  of  the 
bat  is  half  formed,  that  then  the  threads  were,  for  the  first  time  employed ; 
and  one  layer  is  used  for  the  purpose  of  giving  strength  to  the  bat,  and  not 
for  the  purpose  of  holding  it  on.  You  will  weigh  and  consider  whether  you 
are  satisfied  with  the  evidence  on  the  part  of  the  defendant  to  explain  that. 
It  should  be  observed,  according  to  other  evidence  in  the  case,  the  desired 
object  is  attainable,  and  is  attained  by  the  defendant,  whether  the  threads 
are  there  or  not,  and  whether  the  upper  rollers  are  there  or  not  The  drum 
appears  covered  by  fustian,  something  to  which  the  sliver  would  adhere, 
and  something,  without  which,  the  sliver  would  not  adhere  to  the  smooth 
wooden  drum.  According  to  the  evidence,  it  appears  that  by  the  fustian  it 
adheres  to  that  drum,  and  by  reason  of  that,  as  the  drum  revolves,  any  accu- 
mulation of  slivers  may  be  put  on  the  drum,  and  a  bat  of  smoothness,  thick- 
ness, and  length,  is  obtained.  If  you  are  of  opinion,  looking  at  the  evidence 
of  Mr.  Carpmael,  and  at  the  evidence  I  have  mentioned  of  Mr.  Laycock 
and  Mr.  Farey, — ^you  are  of  opinion  that  the  defendant  imitated  the  patent 
invention,  and  substituted  that  which  was  an  immaterial  difference,  namely^ 
the  drum  for  the  travelling  aprons,  and  took  advantage  of  all  that  was  im- 
portant in  the  plaintiff's  discovery,  by  forming  the  bat  in  the  manner  men- 
tioned,— although  it  may  appear  to  be  so  extremely  different— if  you  are  of 
that  opinion,  he  would  be  guilty  in  the  first  respect. 

With  respect  to  the  second  ground  on  which  the  plaintiff  relies,  it  is  as  to 
the  hardening  of  the  bat  so  obtained  by  bis  machine*  The  fifdlurc  of  Mr. 
Hobinson  was,  in  sending  the  bat,  which  consists  of  frail  material — the  fibre 
of  wool  as  it  comes  from  the  doffing  comb — sending  that  bat,  so  formed,  to  be 
the  subject  of  the  felting  process.  You  know  the  process  that  now  takes 
place,  and  the  various  ways  by  which  the  fibres  are  worked  together,  till,  by 
the  action  of  felting,  they  form  a  cloth. 

Now  it  appears  that  the  failure  of  Mr.  Robinson's  invention  had  been  in 
the  subject  of  the  bat ;  I  have  described  the  action  of  the  rollers  without  the 
protection.  The  lower  rollers  took  locks  off  the  bat  as  it  passed  through. 
The  bat,  therefore,  became  thinner  in  certain  parts,  and  when  it  was  felted, 
the  cloth  was  not  even  throughout ;  it  was  not  equally  strong,  and  by  reason 
of  that,  was  not  a  mercantile  commodity.  The  point  in  the  second  process 
was, — ^having  obtained  a  bat  of  proper  thickness  and  length,  to  send  it 
through  the  felting  machine  without  damage  from  the  under  rollers.  The 
discovery  of  the  plaintiff  was  to  send  it  through  with  an  under  carrying- 
apron,  in  the  same  manner  as  it  took  it  with  the  upper  carrying-apron. 
'Die  defendant's  machine  unquestionably  sends  the  bat  through  that  first 
felting  process,  with  the  protection  of  that  carrying- apron,  which  is  part 
of  the  plaintiff's  discovery,  and  which  was  the  material  .thing, — which  was 
the  desideratum,  to  make  good  the  second  step  in  the  |>rocess;  for  you 
could  not  come  to  the  desirable  point  of  having  cloth  by  felting  alone,  unless 
you  could  protect  the  bat  when  going  through  the  felting.  Now,  according 
to  the  evidence  in  the  case,  it  seems  clear  that  the  defendant  uses  an  under 
carrying-apron,  to  defend  the  bat,  and  the  upper  one ;  he  uses  them  both, 
but  if  either  of  them,  mere  -itiaterial  parts  of  the  plaintiff's  invention,  the 


AUen  and  others  v.  Rawson.  289 

defendant  had  no  riffht  to  use  them  for  the  purpose,  and  if  he  did  use  them, 
be  was  guilty  of  inningement  It  has  been  contended  that  the  machinery 
which  the  defendant  forms,  operates  more  equally ;  the  fibres  are  supposed 
to  be  laid  parallel  at  the  time  they  are  the  subject  of  felting ; — therefore,  thd 
longitudinal  rubbing  is  more  beneficial  than  the  rubbing,  which  not  merely 
rubbed  it  longitudinally,  but  the  rollers  have  the  transverse  action  which 
you  saw.  It  is  said  the  felting  is  much  better  made.  That  was  not  the 
observation  to  which  I  drew  the  attention  of  the  counsel  for  the  defendant; 
my  observation  was  rather  to  draw  his  attention  to  the  feet  that  that  was  in 
answer  to  the  claim.  The  objection  is,  as  I  havti  said,  to  the  carrying-apron^ 
and  the  protection  of  the  bat.  It  does  not  matter  whether  you  can,  by 
machinery,  felt  the  bat  by  a  more  speedy  and  more  effectual  manner,  than 
the  machine  Mr.  Williams  has  invented, — ^that  is  no  answer  to  your  using  Mr. 
Williams'  invention  in  respect  to  the  carrying-apron,  and  the  evidence  of 
Mr.  Farey ;  and  a  great  deal  of  the  examination  of  Mr.  Farey  was  upon  the 
point  that  it  was  a  more  effective  instrument ;  and  as  fer  as  it  appears  to 
me,  the  observation  of  the  learned  counsel  for  the  plaintiff*,  is  well  founded. 
An  enquiry  was  made  about  the  importance  of  the  carrying-aprons,  which 
protect  the  bat  at  the  time  it  goes  through  the  felting  process. 

Now,  the  evidence  of  opinion  is  not  the  best  of  the  kind.  The  evidence 
of  Mr.  Farey  may  be  one  way ;  Mr.  Carpmael  and  Mr.  Cowper  may  give 
their  evidence  on  the  other  side.  Some  weight  would  be  given  to  the  con«> 
duct  of  the  defendant  himself;  he  is  constantly  in  the  business; — I  take  it 
for  granted,  has  a  deep  and  earnest  interest  in  the  improvements  made  in 
the  manufacture  in  which  he  is  concerned.  He  is  avnire  that  goods  have 
been  taken,  from  time  to  time,  fi*om  the  plaintiff;  he  is  aware  of  what  claim 
he  makes;  he  has  twelve  months'  consideration,  and,  at  the  end  of  that 
time,  he  writes  favorably  of  the  invention,  and  speaks  of  it  as  an  important 
invention.  Certainly,  that  would  be  good  evidence  with  respect  to  some 
other  points  1  have  drawn  your  attention  to.  It  is  for  you  to  say,  whether 
it  has  any  weight  on  the  subject  of  the  infringement,  which  I  have  drawn 
your  attention  to ;  because,  Mr.  Rawson  must  have  known  that  which  was 
the  ground  of  failure  before,  and  that  which  enabled  the  plaintiff*  to  produce 
an  article  likely  to  sell  in  tlie  market.  His  attention  was  drawn  to  that, 
the  result  was  obtained  by  both,  and  these  two  processes  must  have  passed 
through  his  head,  whether  it  was  done  by  the  mode  the  plaintiff  adopted,  or 
by  his.  But  you  will  be  so  good  as  to  say  by  your  verdict,  whether  you 
think  the  invention  was  new;  whetlier  Mr.  Williams  was  the  inventor ;  and 
whether,  considering  the  subject  in  the  way  I  have  presented  it,  you  think 
the  defendant  has  infringed  the  plaintifi^s  patent,  in  either,  or  both  of  the 
points  I  have  described. 

The  Jury  then  retired. 

Mr.  Jervis. — In  the  event  of  the  plaintiff  getting  a  verdict,  will  your 
lordship  certify  as  to  the  validity  of  the  patent? 

The  Judge. — ^Yes ;  there  is  no  doubt  as  to  the  validity  of  the  patent  I 
do  not  know  that  there  can  be  an^  difficulty  with  the  jury. 

Mr.  Jervis. — We  need  not  detain  your  lordship. 

The  Jury  having  been  absent  about  twenty  minutes,  returned,  and  his 
lordship  again  took  his  seat. 

The  Foreman. — My  lord,  we  find  for  the  plaintiff  on  each  of  the  three 
points :  First, — that  it  is  a  new  invention.  Secondly, — ^that  Mr.  Williams  is 
the  inventor.    Thirdly, — that  Mr.  Rawson  has  infinnged  the  patent. 

The  Judge. — Infringed  it  in  one,  or  both  respects  f 

The  Foreman. — BoUi. 

Mr.  Butt — My  lord,  will  you  be  so  good  as  to  certify  for  the  patent? 

The  Judge. — I  have. 
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TECTINO  NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OF 
UTILITY. 

1845. 

Mar.  28.  Robert  Husband,  of  Birmin^am,  for  an  apparatus  for 
delineating  the  form  of  parts  of  dress. 

28.  Flushtheimer  ^  Hesse,  of  Back  Piccadillyy  Manchester, 

for  a  collar. 

29.  Tlumas  Purdon,  of  Hull,  for  an  improved  portable 

lavoir. 
29.  John  Obadiah  Newell  Rutter,  of  Black  Bock,  Brighton, 

for  a  postage-stamp  wafer  and  label  damper. 
31.  David  Aust,  of  28,  Somerset-place,  New  North  Road, 

Hoxton,  for  a  mop-head  fastening. 
Apr.    1.  William  Dawson,  of  Otley,  in  the  county  of  York,  for 

a  paper-cutting  machine. 

2.  Deane,  Dray,  ^  Deane,  of  the  Finsbury  Iron  Works, 

for  a  yacht  stove. 

3.  John  Huggett,  of  Hoad's-buUdings,  Hailsham,  for  pin- 

cers or  nippers. 

4.  Stuart  ^  Smith,  of  Roscoe-place,  Sheffield,  for  a  register- 

top  plate  stove. 

4.  Robert  Hazard,  of  Regent-place,  Clifton,  for  a  towel- 
horse,  serving  also  as  a  stand  for  a  shower-bath. 

7.  William  Crane  Wilkins  ^  Matthew  Samuel  Kendrick, 
both  of  Long  Acre,  London,  for  an  improved  spirit 
lamp. 

7.  Robert  Bradshaw,  of  Lower  Ormond  Quay,  Dublin,  for 

the  Albert  valve,   for  comet-k-pistons,   trombones, 
ophedides,  &c. 

8.  Ross  ^  Sons,  of  119,  Bishopsgate-street,  for  a  triple 

hair  brush. 

8.  Ross  ^  Sons,  of  119,  Bishopsgate-street,  for  a  double 

anti-pressure  naiL  brush. 

9.  Robert  Edwards,  of  Charlbury,  Oi^fordshire,  for  a  glove. 
9.  Thomas  Shutt,  of  Wolverhampton,  for  a  door  spindle. 
9.  Thomas  Ridsdale,  of  54,  Minories,  for  a  ship's  lamp. 

1 1 .  Henrg  Lewiston,  of  George-square,  Hoxton,  for  a  smok- 
ing tube. 

14.  Charles  Montague,  of  Gloucester,  for  a  design  for  com- 
municating an  intermittent  motion  to  machinery. 
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Apr.  14.  Charles  Montague,  of  Gloucester,  for  a  design  for  com- 
manicating  an  intermittent  motion  to  machinery. 

14.  E.  Gilbert,  of  Falmoath,  for  an  economic  signal  light 

or  lamp. 

15.  A,  Nevill  ^  Co.,  of  121,  Wood-street,  for  a  crayat. 

1 8 .  Frederick  Snowdon,  of  Diamond  Hall  "mery,  Sunderland, 

for  a  hand  tile  and  pipe  machine. 
23.   TF.  Grounsell,  of  Louth,  Lincolnshire,  for  an  improTcd 

dod  crusher. 

23.  Joseph  P.  Gates,  of  Sutton  Coldfield,  near  Birmingham, 

for  the  comutum,  or  drawing-room  cornopean. 

24.  C,  Mimfie,  of  36,  CoUege-green,  Bristol,  for  a  shirt. 

25.  Charles  ^  Joseph  Grego,  of  27,  Leather-lane,  Holhom, 

for  a  douhle  dressing  mirror. 

26.  Damd  Middleton,  jwn,,  of  Bail  Gate,  Lincoln,  for  a 

galvanic  shower  bath. 
26.  Frederick  Brown,  of  Luton,  Bedfordshire,  for  an  im- 
proved r^;ister  stove. 


That  have  passed  the  Great  Seal  of  IRELAND,  to  the  16th  of 

April,  1845,  inclitsive. 

To  Robert  G(»tlon,  of  Heaton  Foundry,  Stockport,  in  the  county  of 
Lancaster,  nullwright  and  engineer,  for  improvements  in  grind- 
ing wheat  and  other  grain,  and  dressing  four  or  meal ;  which 
improvements  are  also  applicable  to  grinding  cement  and  other 
substances. — Sealed  20th  March. 

Richard  Haworth,  of  Bury,  in  the  county  of  Lancaster,  engineer, 
for  certain  improvements  in  steam-engines. — Sealed  2lst 
March. 

Richard  Watson,  jun.,  of  Cloth  Fair,  in  the  City  of  London, 
engineer,  for  improvements  in  draining,  and  machinery  for 
boring  for  such  and  other  purposes. — Sealed  29th  March. 

Louis  Antoine  Ritterfoadt,  of  Crerard-street,  Soho,  Middlesex,  for 
improvements  in  preserving  and  removing  incrustation  in  steam- 
boilers  and  steam-generators. — Sealed  15th  April. 

Robert  Ozland,  of  Plymouth,  in  the  county  of  Devon,  chemist, 
for  improvements  in  the  manufacture  of  chlorine. — Sealed  1 6th 
April. 
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Granted  for  SCOTLAND,  subsequent  to  March  22nd,  1845. 

To  Robert  Heath  the  younger,  of  Kidsgrove,  Staffordshire,  coal 
agent,  for  improvements  in  heating  ovens  and  kilns,  used  in 
the  manufacture  of  china,  bricks,  tiles,  and  other  articles  of 
earthenware.— Sealed  24th  March. 

John  Berkely  Cotter,  of  the  city  of  Dublin,  Gent.,  for  improve- 
ments in  the  preparation  and  manufacture  of  woven  fabrics  or 
tissues,  applicable  to  various  useful  purposes. — Sealed  25th 
March. 

John  Baptiste  Simion  Teissier,  of  Paris,  engineer,  and  Antoine 
Hyppolyte  Triat,  of  Paris,  Professor  of  Gymnastics,  for  im- 
provements in  propelling  vessels,  carriages,  and  agricultural 
machines. — Sealed  26th  March. 

William  Willcocks  Sleigh,  late  of  St.  James's-square,  in  the  county 
of  Middlesex,  but  now  of  Stamford,  Brook  House,  Chiswick,  in 
the  same  county.  Doctor  of  Medicine,  and  surgeon,  for  a 
hydro-mechanic  apparatus  for  producing  motive  power. — 
Sealed  2nd  April. 

Thomas  Dunn,  of  Manchester,  engineer,  for  certain  improve- 
ments in,  or  appUcable  to,  turn-tables,  to  be  used  on,  or  in 
connection  with,  railways. — Sealed  4th  April. 

John  Sykes,  of  Hollenwood,  in  the  county  of  Lancaster,  machine- 
maker,  and  Adam  Ogden,  of  Hey  Chapel,  in  the  parish  of 
Ashton-under-Lyne,  in  the  said  county,  Gent.,  for  certain  im- 
provements in  the  machinery  for  preparing  and  cleaning 
wool,  cotton,  and  similar  fibrous  material. — Sealed  4th  April. 

William  Cormack,  of  the  Commercial-road,  London,  chemist,  for 
improvements  in  purifying  gas. — Sealed  4th  April. 

Robert  Kerr,  of  Thread-street,  Paisley,  manufacturer,  for  certain 
improvements  in  hand-loom  weaving,  and  for  producing  a 
double  fabric  of  raised  figured  work  in  the  same  loom  by 
process  of  weaving. — Sealed  7th  April. 

John  Spencer,  of  the  Phoenix  Iron  Works,  West  Bromwich, 
Staffordshire,  agent,  for  improvements  in  manufacturing  or 
preparing  plates  of  iron  or  other  metal,  for  roofing  and  other 
purposes  to  which  the  same  may  be  applicable. — Sealed  7th  Apr. 

James  Napier,  of  Hoxton,  in  the  county  of  Middlesex,  dyer,  for 
improvements  in  treating  mineral  waters  to  obtain  products 
therefrom,  and  for  separating  metals  from  other  matters. — 
Sealed  8th  ApriL 
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Oeorge  Harwdbd,  of  Ipswich,  engineer,  for  impioyements  m 
apparatus  for  moving  and  fastening  windows. — Sealed  Hth 
April. 

Charles  Rohert  Roper,  of  Hackney,  London,  chemist,  for  im- 
proyements  in  the  manufacture  of  gelatine* — Sealed  14<ib 
April. 

John  Taylor,  of  the  Adelphi,  London,  Gent.,  for  improTements 
in  separating  metals  from  each  other,  and  from  certain  com- 

-  hinations  with  other  suhstances, — being  a  foreign  communi- 
cation.— Sealed  16th  April. 

John  Chanter,  of  the  city  of  London,  patentee  and  proprietor  of 
patents,  and  ciyil  engineer,  for  improvements  in  furnaces, 
fire-bars,  hot-air  generators,  and  flues. — Sealed  1 7th  April.    - 

Stephen  Perry,  of  Woodland-place,  St.  John's  Wood,  London, 
for  improvements  in  springs  to  be  appUed  to  saddles,  to  girths, 
to  belts,  and  bandages ;  for  improvements  in  the  appHcation  of 
springs  to  locks  and  other  fastenings,  to  paper  holders,  to 
window-blind  racks,  to  window  sashes  and  doors,  to  seats  and 
elastic  surfaces  for  sitting  and  reclining  upon ;  and  improve- 
ments in  elastic  bands. — Sealed  19th  April. 

Samuel  Hall,  of  King's  Arms  Yard,  London,  civil  engineer,  for 
improvements  in  steam-engines,  boilers,  furnaces,  and  flues ; 
in  consuming  fuel ;  in  preventing  smoke ;  and  in  propelling 
vessels. — Sealed  19th  April. 

William  Newton,  of  the  Office  for  Patents,  66,  Chancery-lane, 

^  civil  engineer,  for  certain  improvements  in  treating  and  pre- 
paring oily  or  fatty  matters, — ^being  a  communication. — Sealed 
22nd  April. 

Samuel  Porritt,  of  Edenfield|  in  the  county  of  Lancaster,  manu- 
facturer, for  certain  improvements  in  machinery  or  apparatus 
for  preparing  and  carding  wool. — Sealed  22nd  April, 


Jlf  til  Vatmt0 
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1845* 
To  Charles  Pooley,  of  Chorlton-upon-Medlock,  cotton  spinner, 
for  improvements  in  certain  machines  used  in  preparing  to  be 
spun  and  in  spinning  cotton,  wool,  and  other  fibrous  substances* 
Sealed  27th  March — 6  months  for  inrolment. 
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William  Bowser,  of  Par80iiflf<itrt»  Bfa  George's  in  the  East,  and 
William  Bowser,  of  the  taioe  jdalie,  engineer,  for  improvements 
in  ships'  fire-hearths.  Sealed  27th  March — 6  months  for  in- 
rolment. 

Richard  Weller,  of  Capel,  near  Dorking,  hrick  and  tile  manu- 
facturer, for  improvements  in  the  manufacture  of  drain  and 

•  other  tiles  and  pipes.  Sealed  27th  March — 6  months  for 
inrolment. 

John  Baptiste  Simion  Teissier,  of  Paris,  engineer,  and  Antoine 
Hyppolyte  Triat,  of  Paris,  Professor  of  Gymnastics,  for  im- 
provements in  propelling  vessels,  carriages,  and  agricultural 
machines.     Sealed  27th  March — 6  months  for  inrolment. 

Joseph  Conrad  Marie  Baron  de  Liehhaber,  of  Paris,  for  improve- 
ments in  blasting  rocks  and  other  mineral  substances,  for  mi- 
ning and  other  purposes,  and  in  apparatus  to  be  used  in  such 
works, — ^being  a  communication.  Sealed  27  March — 6  months 
for  inrolment. 

Wilton  George  Turner,  of  Gateshead,  Doctor  in  Philosophy,  for 
improvements  in  the  manufacture  of  caustic  alkahes,  soda> 
and  potash,  and  their  carbonates ;  and  also  in  the  manufacture 

•  of  the  ferro«cyanates  of  soda  or  potash.  Sealed  27th  March — 
6  months  for  inrolment. 

Dennis  Woodin,  of  Upper  Park-place,  Regent's  Park  Road,  veteri- 
nary  surgeon,  for  an  improvement  in  the  form  of  shoes  for 
horses  or  other  animals,  and  in  the  process  of  accomplishing 
the  same, — ^being  a  communication.  Sealed  27th  March — 6 
months  for  inrolment. 

Richard  Archibald  Brooman,  of  Fleet-street,  London,  G^nt.,  for 
a  thread  made  from  a  substance  not  hitherto  applied  to  that 
purpose ;  and  also  the  application  of  it  to  the  manufacture  of 
piece  goods,  ribbons,  paper,  and  other  articles,— being  a 
communication.  Sealed  27th  March — 6  months  for  inrol- 
ment. 

Henry  Tylor,  of  the  firm  of  Tylor  &  Pace,  of  Hackney,  Gent.,  for 
improvements  in  fabrics  used  for,  and  appHcable  to,  curtains, 
screens,  blinds^  and  other  like  purposes.  Sealed  29th  March 
— 6  months  for  inrolment. 

James  Higgins,  of  Salford,  machine  maker,  and  Thomas  Schofield 
Whitworth,  of  the  same  place,  mechanic,  for  certain  improve^ 
ments  in  machinery  for  preparing,  spinning,  and  doubling 

.  cotton,  wool,  flax,  silk,  and  similar  fibrous  material.  Sealed 
2nd  April — 6  months  for  inrolment. 
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William  Robinson  Malley  and  George  Mason,  jon.^  of  Ipswicb^ 
contractors,  for  improvements  in  collecting  and  raising  stone 
or  substances  from  below  water.     Sealed  2nd  April — 6  montlis 
for  inrolment. 
Thomas  lidbetter,  of  Droitwich,  manager  of  salt  works,  and  John 
Longhton,  of  the  same  place,  carpenter,  for  improvements  in 
the  mannfactore  of  salt.     Sealed  2nd  April — 6  months  for  in- 
rolment. 
Otis  Tofts,  of  Boston,  America,  engineer,  for  a  certain  new  and 
useful  mode  of  building  or  constructing  either  the  hulls  or 
decks  (or,  both,  as  the  case  may  require)  of  ships,  boats,  and 
various  other  sailing  or  floating  vessels,  made  of  iron  or  other 
suitable  metal  or  metals.     Sealed  2nd  April — 6  months  for 
inrolment. 
James  Hamer,  of  Wardour-street,  St.  James's,  machinist,  for  im- 
provements in  enema  syringes  and  in  stomach  and  other  pumps. 
Sealed  7th  April — 6  months  for  inrolment. 
John  Band,  of  Howland-street,  Fitzroy-square,  artist,  for  improve- 
ments in  certain  stringed  and  wind  musical  instruments,  and  the 
application  of  certain  improvements  to  certain  of  such  instru- 
ments,— ^being  a  communication.    Sealed  7th  April — 6  months 
for  inrolment. 
Alfired  Vincent  Newton,  of  the  Office  for  Patents,  66,  Chancery-lane^ 
mechanical  draftsman,  for  certain  improvements  in  machinery 
•   or  apparatus  for  forging  and  stamping  metals ;  applicable  also 
to  other  useful  purposes, — being  a  communication.     Sealed 
7th  April — 6  months  for  inrolment. 
Thomas  Robinson  Williams,  of  Love-lane,  Aldermanbury,  Gent., 
for  a  new  or  improved  preparation  and  manufacture  of  certain 
fibrous  and  other  materials,  for  the  production  of  a  fabric  suited* 
among  others,  to  the  purposes  for  which  horse-hair  seating  and 
horse-hair  cloths  are  usually  employed.     Sealed  7th  April— 
6  months  for  inrolment. 
William  Hattersley,  of  R^ent-street,  Westminster,  pianoforte 
maker,  for  certain  improvements  in  the  construction  of  piano- 
fortes.    Sealed  7th  April — 6  months  for  inrolment. 
Thomas  Jarvis,  of  Bryanstone-street,  Gent.^  for  improvements  in 
preparing  extracts  from  certain  vegetable  matters,  and  in  the 
apparatus  connected  therewith ;  which  apparatus  is  also  appli- 
cable to  other  similar  purposes*     Sealed  7th  April — 6  months 
for  inrolment. 
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John  Dewrance^  of  Liverpool,  engineer,  for  certain  improvements 

in  steam  boilers,  and  in  the  constraction,  composition,  and 

manufacture  of  bearings,  steps,  and  other  rubbing  surfaces  of 

steam-engines  and  other  machinery ;  and  also  for  a  method  of 

.  lubricating  the  same.  Sealed  7th  April — 6  months  for  inrol«' 
ment. 

Edwiard  Bury,  of  Hanslope,  Buckinghamshire,  civil  engineer, 
for  certain  improvements  in  locomotive  engines,  carriages,  or 
waggons,  running  upon  railways,  or  common  roads,  for  the^ 
prevention  of  accidents*  Sealed  7th  April — 6  months  for 
inrolment. 

Esprit  Galibert,  of  Bridge-street,  Southwark,  for  certain  im^ 
provements  in  hats.  Sealed  7th  April — 6  months  for  inrol* 
ment. 

William  Wylam,  of  Giiteshead,  Durham,  Esq.,  for  certain  improve* 

.  ments  in  artificial  fuel,  and  in  machinery  for  manufacturing  the 
same.     Sealed  7th  April — 6  months  for  inrolment. 

Christopher.  Binks,  of  Sunderland,  chemist,  for  improvements  in 
the  application  and  use,  as  manure,  of  certain  substances  or 
compounds,  not  hitherto  so  employed,  and  for  improvements 
in  manufacturing  such  compounds.  Sealed  7th  April — 6  months 
for  inrolment. 

Thomas  Metcalfe,  of  Elizabeth-street,  Eaton-square,  brush  maker, 
for  certain  improvements  in  propelling  carriages,  which  im- 
provements are  also  applicable  to  driving  certain  machinery. 
Sealed  7th  April — 6  months  for  inrolment. 

Giacomo  Silvestri,  of  Naples,  Physician,  for  certain  improvements 
.  in  preserving  animal  and  vegetable  substances  from  decay,— ^ 

.  being  partly  a  communication.     Sealed  7th  April — 6  months 

...  for  inrolment. 

John  Hick,  of  Bolton-le-Moors,  engineer,  for  certain  im^x>vement8 

'  in  machinery  or  apparatus  for  cleaning  wheat,  and  other 
grain  or  seeds,  from  smut  or  other,  injurious  matters, — ^being 
a  communication.  Sealed  7th  April — 6  months  fwr  inrol* 
ment. 

Dominic  Frick  Albert,  of  Manchester,  Doctor  of  Laws,  for  certain 

'  improvements  in  the  manufacture  of  candleii.  Sealed  7th  April* 
— 6  months  for  inrolment. 

James  Lamb  Hancock,  Frederick  Augustus  Lamb  Hancock,  and 

'-  William  Lamb  Hancock,  of  Guildsfieid,  Montgomeryshire,  for 
an  improved  rotary  steam-engine.  Sealed  7th  Apn^~-^  months 
for  inrolment. 
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John  Henry  Shearman,  of  Clements-bme,  merchant,  for  a  method 
of  separating  and  extracting  the  grease  and  oil,  and  oleaginous 
matter  from  water,  in  which  any  such  matter  may  he  contained, 
more  particularly  water  which  has  heen  used  in  the  cJeansing  of 
wool,  spun  wool,  and  woollen  doth.  Sealed  7th  April — 6 
month?  for  inrolment. 

Charles  Powell,  of  Smith's-buildings,  LeadenhallHstreet,  fiirrier, 
for  certain  improvements  in  the  construction  of  horse-shoes. 

^  Sealed  9th  April — 6  months  for  inrolment. 

Elijah  Galloway,  of  the  Strand,  engineer,  for  improvements  in 

.  propelling  railway  carriages.  Sealed  10th  April — 6  months 
for  inrolment. 

William  Cormack,  of  the  Commercial-road,  chemist,  for  improve- 
ments in  purifying  gas.  Sealed  10th  April — 6  months  for 
inrobnent. 

Samuel  Stocker,  of  Canonbury-place,  engineer,  for  improvements 
in  machinery  or  apparatus  for  lifting,  forcmg,  or  conveying 
liquids  in  vessels  for  holding  liquids;  and  improvements  in 
water-closets.     Sealed  10th  April — 6  months  for  inrolment. 

John  Coope  Haddan,  of  Liverpool-street,  King's-cross,  Middlesex, 
engineer,  for  improvements  in  preparing  sleepers,  chairs,  and 
spikes,  and  constructing  wheels  for  railways.  Sealed  14th 
April — 6  months  for  inrolment. 

Frederick  Rosenborg,  of  Songston-upon-Thames,  Hull,  Gent.,  for 
certain  improvements  in  machinery  for  cutting  and  shaping 
wood,  and  other  materials,  into  various  forms  or  figures ;  and 
jJso  for  cleaning  and  smoothing  the  surfaces  of  the  same  forms 
or  figures.     Sealed  15th  April — 6  months  for  inrolment. 

George  Carter,  of  Willenhall,  Staffordshire,  jobbing  smith,  for 
certain  improvements  in  locks  and  latches.  Sealed  15th  April 
— 6  months  for  inrolment. 

William  Wylam,  of  Gateshead,  merchant,  for  certain  improvements 
in  hydraulic  presses,  and  in  machinery  connected  therewith. 
Sealed  15th  April — 6  months  for  inrolment. 

John  Lord,  of  Friday  Bridge,  in  Birmingham,  merchant,  for 
improvements  in  supplying  steam-boilers  with  water, — ^being 
a  communication.  Sealed  15th  April — 6  months  for  inrol- 
ment. 

John  Taylor,  of  the  Adelphi,  Gent.,  for  improvements  in  separatmg 
metals  from  each  other,  and  from  certain  combinations  with 

.    other  substances, — being  a  communication^    Seided  15th  April 
months  for  inrolment. 
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John  Felton,  of  Bolton  Percy,  near  Tadcaster,  Station  Master,  for 

'  improvements  in  wafers,  and  in  the  means  of  securing  letters 
and  notes  from  being  surreptitioiisly  opened.  Sealed  15  th 
April — 6  months  for  inrolment. 

James  Muspratt,  of  Liverpool,  G^t.^  for  improvements  in  the 
manufacture  of  manure, — ^being  a  communication.  Sealed 
15th  April — 6  months  for  inrolment. 

Moses  Poole,  of  Serle-street,  London,  G^nt.,  for  improvements  in 
the  construction  of  taps  or  cocks, — ^being  a  communication. 
Sealed  15th  April — 6  months  for  inrolment. 

Henry  Phillips,  of  Clist,  Honiton,  Devonshire,  chemist,  for  im- 
provements in  purifying  gas.  Sealed  15th  April — 6  months 
for  inrolment. 

James  Williamson  Brooke,  of  Bagnigge  Wells  Road,  Grent.,  for 
improvements  in  lamps.  Sealed  15th  April — 6  months  for 
inrohnent. 

Charles  Black,  of  Adam-street,  Adelphi,  Gent.,  for  improvements 
in  the  manufacture  of  horse-shoes.  Sealed  15th  April — 6 
months  for  inrolment. 

George  Royle,  of  Church  Hill,  Wednesbury,  StafiPordshire,  white- 
smith, for  improvements  in  locomotive,  marine,  steam,  gas,  and 
other  tubes.     Sealed  17th  April — 6  months  for  inrolment. 

Hypollite  Chanvier,  of  the  City  of  London,  Gent.,  for  improve- 
ments in  the  manufacture  of  soap.     Sealed  17th  April — 6 

.    months  for  inrolment. 

James  Startin,  of  Finsbury-place,  Grent.,  for  improvements  in 
boiling  liquids,  applicable  to  many  purposes  of  domestic  use, 
and  particularly  to  tea  or  table  urns.  Sealed  17th  April — 6 
months  for  inrolment. 

Samuel  Wilkinson,  of  Balloon-street,  Leeds,  mechanic,  for  a  cer- 
tain machine  to  be  called  a  patent  washing,  wringing,  and 
mangling  machine.  Sealed  17th  April — 6  months  for  inrol- 
ment. 

William  Peter  Piggott,  of  Wardrobe-place,  Doctors'  Commons, 
mathematical  instrument  maker,  for  certain  improvements 
in  mathematical,  nautical,  optical,  and  astronomical  instru- 
ments ;  and  also  in  the  mode  of  manufecturing  dials  and  other 
graduated  plates.  Sealed  17th  April — 6  months  for  inrol- 
ment. 

William  Shepherd,  of  Manchester,  calico  printer,  for  certain  im- 
provements in  the^art  of  printing  calicoes  and  other  surfeices. 
Sealed  19th  April — 6  months  for  inrolment. 
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James  Ivers,  of  Preston,  Lancashire,  machine  maker,  for  certain 
improvements  in  machinery  or  apparatus  for  preparing,  roving, 
and  slabbing  cotton,  wool,  and  other  fibrous  substances. 
Sealed  22nd  April — 6  months  for  inrolment. 

John  Hiomas  Perkins,  of  Monmouthnstreet,  pattern  card  maker, 
for  certain  improvements  in  machinery  or  apparatus  for  cut- 
ting paper  and  other  fabrics.  Sealed  22nd  April — 6  months 
for  inrolment. 

William  Mackie,  of  Baggot-street,  Dublin,  builder,  for  improve- 
ments in  window  sashes,  and  in  fastenings  for  window  sashes 
and  shutters.     Sealed  22nd  April — 6  months  for  inrolment. 

Charles  Robert  Roper,  of  Hackney,  chemist,  for  improvements  in 
the  manufacture  of  gelatine.  Sealed  22nd  April — 6  months 
for  inrolment. 

Charles  Matthew  Barker,  of  Manor-place,  Walworth,  (rent.,  for 
improvements  in  the  manufacture  of  matches  for  obtaining  in- 
stantaneous light ;  part  of  which  improvements  are  applicable  to 
sawing  wood  for  other  purposes.  Sealed  22nd  April— ^  months 
for  inrolment. 

Alphonse  le  Mire  de  Normandy,  of  Dalston,  in  the  county  of 
Middlesex,  Gent.,  for  improvements  in  dissolving  lac  and  shel- 
lac, and  in  rendering  fiibrics  waterproof.  Sealed  22nd  April 
— 6  months  for  inrolment. 

Thomas  Moss,  of  Grainford-street^  Bamsbury-road,  engraver,  for 
improvements  in  pnntingandpreparing  bankers'  notes,  cheques, 
and  other  papers,  for  the  better  prevention  of  firaud.  Sealed 
22nd  April — 6  months  for  inrolment. 

Freeman  Roe,  of  the  Strand,  engineer,  for  improvements  in  the 
manufacture  of  pipes,  for  conveying  water  and  other  fluids. 
Sealed  22nd  April — 6  months  for  inrolment. 

Charles  Louis  Mathurin  Fouquet,  of  Jermyn-street,  Haymarket, 
Gent.,  for  improvements  in  the  preparation  of  an  artificial 
vegetable  gum,  to  be  used  as  a  substitute  for  gum  Senegal. 
S^ded  22nd  April — 6  months  for  inrolment. 

Robert  Beart,  of  Godmanchester,  C^nt.,  for  improvements  in  the 
manufacture  of  bricks  and  tiles.  Sealed  24th  April — 6  months 
for  inrolment. 

Joseph  Maudslay  and  Joshua  Field,  of  Lambeth,  engineers,  for 
certain  improvements  in  propelling,  and  in  propelling  ma- 
chinery.    Sealed  24th  April — 6  months  for  inrolment. 


[    800    1 


CELESTIAL  PHENOMENA  for  Mat,  1845. 


1 


9    1 

4  6 

5  17 


20 
21 
24 


6    5    5 


9 
12 
7  19 
8 

4 
7 

10 
7 

22 
9    9 


10 


10 


2 
12  9 
13 

14    2 
15 


16 
17 


Clock  after  tlie  toil,  Sm*  8s. 

>  rues  2h.  16m.  M. 

>  pasiet  mer.  81l.  5iii.  M. 

>  sets  2h.  5iiL  A. 

16  $inoonj.withthe  ]>di£ofdec. 

4.  50.  8. 
9  X  in  conj.  with  the  >  diC  of  dec. 

4.  8.  S. 
85  9iiicoig.withthe  DdiCof  dec. 
2.3.8. 
Annular  eclipse  of  the  son,  par- 
tialljT  TisiUe  at  Greenwich 

«  End!  /Greenwich. 

Magnitude  of  the  eclipse,  (sun's 
dia.  =  1.)  0-386,  on  the  Nor- 
thern limb. 
9  in  conj.  with  the  >  diC  of  dee. 
0. 8.  S. 

58  Ecliptic  conj.  or  %  new  moon 
15  Pallas  in  Q  with  the  0 
5   b  in  the  descending  node 
§  Tran.  0  part  visible  at  Green- 
wich 
19  First  contact  ^Meantime 

35  LMStdistance,9. 11.  >at  Green- 

50  Last  contact  y  wich. 
53  {If  in  in£  coig.  with  the  0 

51  ^  in  D  with  die  0 

2  S^  in  com.  with  2  ^^  ^^  ^^^ 
0.  16.  N. 
Occul.  JTl,  Ononis,  im.  8h.  42m. 
OccuL  X2,  Ononis,  im.  9h.  6m. 

48  ^  in  conj.  with  Pallas 
Clock  after  the  sun,  3nL  48s. 
2)  rises  7h.  10m.  M. 

])  passes  mer.  3h.  13m.  A. 
])  sets  lib.  11m.  A. 

1)  in  Apogee 

49  Juno  in  Q  with  the  0 
Occul.  k  Cancri,  im.  7h.  31m. 

9  D  in  D  or  firf  t  quarter 
Clock  after  the  sun,  3m.  54f. 

2)  rises  Oh*  27m.  A. 

>  passes  mer.  7h.  Om.  A. 
])  sets  Ih.  Om.  M. 
Occul.  e  Leonis,  im.  7h.  S8m. 
Mercury  R.  A.  2h.  47m.  dec 

13.  35.  N. 
Venus  R.  A.  3h.  38m.  dec  19. 

O.N. 
Mars  R.  A.  20h.  35m.  dec.  19. 

37.8. 


19 
20 


22  41 


Yetta  R.  A.   2Ii.  9m.  dee.    7. 

33.  N. 
Juno  R.  A.  9h.  39m.  dec  12* 

26.  N. 
Pallas  R.  A.  20h.  40m.  dec  15. 

19.  N. 
Ceres  R.  A.  22h.  22ni.  dec  19» 

12.8. 
Jupiter  R.  A.  Ih.  40m.  dec  9. 

13.  N. 
Saturn  R.  A.  21h.  26m.  d^c  16. 

2.S. 
Geofg.  R.  A.  Oh.  33m.  dec  2. 

54.  N. 
Mercury  passes  mer.  23h.  3m. 
Venus  passes  mer.  59h.  59m. 
Mars  passes  mer.  17h.  14m. 
Jupiter  passes  mer.  21b.  57m« 
Saturn  passes  mer.  I7h.  43m. 
Georg.  passes  mer.  20h.  50bu 
\i  in  Aphelion 
OccuL  A.  S.  a  1610,im.  7h.l4m* 

em.  7h.  56m. 
Clock  after  the  sun,  2m.  45s. 
2)  rises  6h.  44m.  A. 
]>  passes  mer.  lib.  16nL  A. 
D  sets  3h.  3m.  M, 
OccuL  tl.  Libra,  im.  8h.  12m. 
\l  stationary 

OccuL  If  Ophiuchi,  im.  15h.  59m. 
D  Eclips^  invis.  at  Greenwh. 
Ecliptic  oppo.  or  Q  full  moon 
Ceres  in  Q  with  the  0 
Occul  2,  Sagittarii,  im.  16h.  8m. 

em.  17h.  9m. 
D  in  Perigee 

Clock  after  the  suui  3m.  23s. 
2)  rises  llh.  27m.  A. 
D  passes  mer.  3h.  23m.  M. 
2)  sets  8h.  3m.  M. 
g  in  coig.  with  the  ^  di£  of  dec 

8. 13.  S. 
}}  in  com.  with  the  ]>  diiC  of  dec 

6.  31.  S. 
Pallas  statkmary 
$  in  the  ascend^g  node 
$  in  D  or  last  quarter 

{stationary 
in  oo^j.  with  the  ]>  di£  of  dec 
4.  46.  S. 
%  in  conj.  with  the  ]>  diff  of  dec 

3.  ov»  o. 


J.  LEWTUWAITE,  Rotherhithe. 


13  53 
21 
21 

3  58 
22    6  39 


25 


26 

9  52 

15  6 

27 
28 

29 
30 

5  23 

6  25 
15  5 

9  36 

31 

23  22 

THE 

LONDON    JOURNAL, 

REPERTORY 

or 

9it0t  ^titntt^f  an^  fftiannUtiwct^. 


CONJOINED  SERIES. 


No.  CLXIL 


RECENT  PATENTS. 

To  Heset  Coopee,  of  RayUm,  in  the  county  of  LaneasUTf 
cotton  manufacturer,  for  certain  imfirovements  in  mo- 
chmery  or  apparatus  to  be  used  for  doubling  cotton^ 
worsted,  and  other  fibrous  materials. — [Sealed  12th  S^ 
tember,  1844.] 

These  improiremaits  in  machineiy  or  apparatus  to  be  used 
for  doubling  cotton^  worsted,  and  other  filmms  material^ 
apply  to  the  marfiines  usually  called  or  known  by  the  name 
of  ^  twining  j^mies/^  and  consist  in  certain  modifications  in 
the  arrangements  of  the  apparatus^  mhexAy  an  ordinary 
^  jamj/*  with  very  little  aiUac3tum,  and  at  a  rery  small  <^ost, 
may  be  made  to  produce  about  double  the  usual  amount  of 
thread;  thereby  efl^ing  a  considerable  saving,  both  in  the 
space  occupied  by  the  machinery,  and  also  in  the  cost  of  the 
apparatus.  It  is  also  stated,  that  seireral  other  advantages, 
evident  to  the  pnkctieal  spinner,  will  be  derived  from  the 
application  of  this  invention^ 

The  drawings  in  Plate  XIIL,  represent  a  portion  of  a 
twining  jenny,  with  the  improvements  applied ;  %.  1,  being 
a  plan  or  horiisontal  view,  as  seen  from  above,  and  fig.  £,  a 
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transverse  section  of  the  same.  In  jennies  of  the  ordinary 
construction^  the  cops  of  yam  a^  a^  to  be  doubled^  are  placed 
on  wooden  pins  or  skewers,  mounted  in  the  creel  b,  by  fixed  to 
the  carriage  Cy  which  travels  on  a  railway  d^  at  each  end  of  the 
machine,  and  is  supported,  at  suitable  intervals,  by  the  wheels 
e,  e,  bearing  on  railways/)/.  The  threads  firom  these  cops  a, 
a,  pass  through  guides,  over  the  rails  g,  h,  and  i,  and  be- 
tween the  rails  A:,  and  /,  to  the  spindles  m,  mounted  in  the 
spindle-nuls  »,  n,  which  are  caused  to  revolve  by  bands  pass- 
ing around  the  drum  o,  connected  to  the  self-acting  head- 
stock  (the  main  framing  ^,^,  of  which,  is  alone  shewn,  as 
the  operation  of  a  self-acting  headstock  is  too  well  known  to 
need  description) ;  the  whole  being  actuated  by  a  band  pass- 
ing around  the  driving-pulley  q. 

The  motions  of  the  machinery  are  as  follow  : — ^The  carriage 
c,  c,  is  caused  to  recede  from  the  spindles  m,  and  give  out  a 
certain  amount  of  yam  to  be  doubled  from  the  cops  a,  a, 
which  revolve  loosely  in  the  creel  by  b.  At  the  same  time 
the  spindles  m,  revolve,  and  double  or  twist  the  yam  as  it  is 
given  out.  The  top  rail  ky  is  now  brought  down,  and  holds 
the  threads  firmly  between  it  and  the  bottom  rail  /;  the  few 
coils  on  the  upper  part  of  the  spindles  are  then  '^  backed 
off,^'  and  the  carriage  commences  to  return ;  the  spindles  still 
revolving  and  "  winding  on^^  the  yam,  which  has  been  doubled, 
it  being  guided  upon  the  spindle,  so  as  to  form  a  cop,  by  the 
faller  and  counter-faller  wires  r,  r.  The  top  rail  ky  is  then 
raised,  and  the  threads  released,  when  the  carriage  c,  again 
commences  going  out,  and  the  operation  proceeds  as  before. 

Having  described  the  machinery  in  general  used  for  doub- 
ling cotton  and  other  fibrous  materials,  together  with  its  mode 
of  operation,  the  patentee  proceeds  to  shew  the  application  of 
his  improvements  thereto,  which  consist  chiefly  in  having  an 
additional  row  of  spindles  Sy  $,  mounted  in  corresponding 
spindle-rails  ty  ty  opposite  to  the  spaces  between  the  spindles 
m,  (see  plan  view,  fig.  1,)  for  which,  of  course,  an  additional 
faller  and  counter-faller  u,  «,  will  be  required.  A  creel,  of  a 
novel  construction,  is  also  employed,  consisting  of  four  rails 
V,  Vy  in  which  the  cops  are  mounted ;  but  the  dd  creel  i,  i,  is 
used  when  the  cops  are  nearly  wound  off,  as  it  will  be  found 
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that  the  yam  then  winds  off  best  in  a  horizontal  direction,  or 
nearly  so.  The  motion  of  both  sets  of  fallers  and  counter- 
fallers  being  precisely  the  same,  no  additional  gearing  is  re- 
quired, except  a  pair  of  small  carrier-pinions  to  connect  them 
together:  the  additional  spindles  Sy  s,  can  also  be  driven 
from  the  same  drum  o,  as  the  spindles  m. 

The  patentee  claims  the  employment,  application,  or  use, 
of  an  additional  row  of  spindles  in  common  "  twining  jennies,^' 
with  their  corresponding  faUer  and  counter-faUer,  whether  in 
connection  with  a  self-acting  headstock,  or  otherwise,  in  the 
operation  of  doubling  cotton,  worsted,  and  other  fibrous  ma- 
terials, for  the  purpose  of  effecting  double  the  amount  of 
work  (or  thereabouts)  usually  performed  by  such  machines. — 
llnroUed  in  the  Petty  Bag  Office,  March,  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  iiLk^  Baptists  Paul  Chappe,  of  Manchester,  in  the 
county  of  Lancaster,  spinner  and  doubter,  for  his  inven- 
tion of  certain  improvements  in  machinery  or  apparatus 
for  spinning  and  doubling  cotton  and  other  fibrous  stib- 
stances. — [Sealed  17th  October,  1844.] 

These  improvements  in  machinery  or  apparatus  for  spinning 
and  doubling  cotton  and  other  fibrous  substances,  consist  in 
a  novel  arrangement  of  mechanism  for  spinning  or  doubling 
direct  from  the  delivering-rollers  to  the  spindle  point,  without 
the  necessity  of  a  thread-board,  guide,  or  any  other  contri- 
vance ;  and  also  in  winding  the  yam  on  the  bobbins,  without 
the  friction  on  the  head  of  the  bobbin,  caused  by  the  ordinary 
flyer  used  for  such  purp(^s :  this  is  effected  by  having  a 
curl  at  the  top  and  bend  of  the  flyer,  forming  a  direct  line 
to  the  drawing  or  delivering-rollers  (the  spindles  being  suf- 
ficiently raised  to  prevent  the  yam  dragging  on  the  delivering- 
roUer) ;  which  alteration  is  the  only  mechanical  contrivance 
required,  as  a  reference  to  Plate  XIV.,  will  fully  explain. 

Fig.  1,  is  a  sectional  elevation  of  a  spinning  throstle,  and 
fig.  2,  a  similar  view  of  a  doubling  machine.  The  spindles 
are  shewn  at  a,  a,  with  the  improved  flyer  applied  thereto ; 

2  N  2 
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b,  b,  is  the  flyer,  with  its  guides  c,  c,  c;  which  peculiar 
arrangement  (in  place  of  the  common  guide-hoard)  consti- 
tutes the  improvement,  and  is  also  shewn,  on  an  enlarged 
scale,  at  fig.  3. 

The  object  of  this  invention,  as  before  stated,  is  to  bring 
the  twist  or  turns  direct  from  the  spindles  to  the  bite  of  the 
dehvering-rollers  j  removing  the  interruption  caused  by  the 
friction  and  angle  formed  by  the  thread-board,  in  the  thros- 
tles generally  used,  and  on  the  top  of  the  bobbin ;  and  giving 
the  turns  immediately  at  the  delivering  part  of  the  rollers ; 
thereby  removing  the  difficulty  of  spinning  fine  counts,  or 
numbers,  and  soft  yam,  on  throstles.  It  is  also  equally  appli- 
cable to  doubling-frames;  the  only  mechanical  contrivance 
required,  as  above  mentioned,  being  a  small  curl  on  the  top 
of  the  flyers,  about  half  an  inch  high,  and  one  on  the  bend ; 
the  spindles  being  raised  sufficiently  to  give  an  easy  incli- 
nation to  the  spinning  or  doubling-threads  from  the  rollers 
to  the  top  of  the  spindles. 

The  patentee  states,  that  he  does  not  confine  himself  to 
curls,  as  the  same  object  may  be  effected  by  an  eye,  hook,  or 
other  similar  contrivance.  He  claims  spinning  or  doubUng 
direct  from  the  drawing  or  delivering-rollers  to  the  spindle, 
as  in  the  mule ;  and  winding  the  yam  or  double  thread  on 
the  bobbins  with  less  friction,  and  thereby  enabling  fine 
counts  or  numbers,  and  soft  yam,  to  be  spun  on  throstles. — 
[Inr oiled  in  the  Petty  Bag  Office y  April,  1845, 

Specification  drawn  by  Messrs.  Newton  and  Son. 


\ 


To  John  Groom,  of  Oldham,  in  the  county  of  Lancaster, 
mechanic,  for  certain  improvements  in  machinery  or  ap- 
paratus for  preparing,  stubbing,  and  roving,  cotton,  wool, 
and  other  fibrous  substances. — [Sealed  7th  November,1844.] 

These  improvements  apply  to  the  ordinary  machinery  used 
for  preparing,  slubbing,  and  roving ;  and  particularly  to  that 
part  of  the  same  called  the  "  flyer.^^  It  is  well  known,  that 
the  flyers  employed  for  winding  the  sliver  of  cotton,  &c.,  on 
to  the  bobbin,  in  slubbing  and  roving  machines,  have  been 
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varied  in  their  construction ;  and  that  those  in  most  general 
use  are  denominated  the  "  presser  flyer ;"  so  called  in  con- 
sequence of  one  arm  of  the  flyer  being  provided  with  a  small 
presser-lever  or  guide^  for  the  purpose  of  laying  the  sUver  in 
a  firm  and  compact  state  upon  the  bobbin.  In  machinery  of 
this  description,  it  is  a  most  desirable  object  to  cause  the 
spindle  to  revolve  with  a  regular  steadiness  throughout  the 
entire  formation  of  the  bobbin  of  rovings ;  but  with  the  com- 
mon presser-flyer  this  is  not  attainable ;  for,  as  the  roving 
accumulates  on  the  bobbin,  its  increased  diameter  destroys 
the  equihbrium  of  the  spindle  and  flyer ;  and  the  greater  the 
expansion  of  the  "presser-lever,"  the  more  unsteady  the 
spindle  becomes:  this  great  defect  arises  simply  from  the 
presser-lever  being  in  connection  with  one  arm  of  the  flyer  only. 

Now,  these  improvements  consist  in  connecting  the  action 
of  the  presser-lever  with  both  arms  of  the  flyer,  in  such  a 
manner  as  to  efiect  the  following  advantages:  first, — ^the 
required  steadiness  of  the  spindle  and  flyer  throughout  the 
entire  formation  of  the  bobbin  of  roving  or  slubbing ;  secondly, 
— ^an  equaUty  of  pressure  during  the  complete  formation  of 
the  same ;  the  roving  or  slubbing  not  being  sUghtly  wound  at 
the  commencement  and  tightly  compressed  at  the  comple- 
tion of  the  bobbin,  as  in  former  "  presser-frames  -/'  and, 
thirdly, — a  facility  of  "doffing"  or  removing  the  bobbin 
when  full,  or  for  "  piecing  up,"  which  has  not  hitherto  been 
obtained. 

These  improvements  will  be  readily  understood  by  refer- 
ence to  Plate  XIII. ;  in  which,  fig.  1,  is  a  side,  and  fig.  2,  a 
front  elevation  of  the  improved  spindle  and  flyer,  as  employed 
in  roving-frames  for  cotton ;  and  fig.  3,  is  a  plan  or  horizontal 
view  of  the  flyer,  a,  is  the  spindle ;  b,  b,  the  flyer,  one  arm 
of  which  is  formed  solid,  and  the  other  tubular,  for  the 
passage  of  the  rovings;  and  c,  is  the  common  presser-lever  or 
guide,  for  winding  the  roving  on  to  the  bobbin  d,  compactly. 

It  will  be  seen,  that  this  invention  consists  simply  in  giving 
the  pressure  to  the  presser-lever  or  guide  c,  by  means  of  the 
semi-circular  or  bow-spring  e,  e^,  instead  of  the  straight 
spring,  commonly  attached  to  one  arm  of  the  flyer ;  and  also 
that  this  pressure  is  given  in  a  much  more  effective  manner 
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by  the  bow-spring,  in  consequence  of  one  end,  e*,  of  it  being 
made  fast  to  the  one  arm  of  the  flyer,  whilst  the  other  end  e, 
is  acting  or  exerting  its  elastic  force  or  pressure  on  the  tail  or 
end^  of  the  presser-lever,  which  swivels  or  turns  upon  the 
circular  lower  part  of  the  arm  of  the  flyer ;  the  presser-lever 
being  provided  with  a  short  tube  or  bearing  g,  for  this  pur- 
pose. When  it  is  required  to  doflF  or  remove  a  full  bobbin, 
or  to  piece  up,  or  repair  it  in  any  way,  the  presser-lever  c, 
has  only  to  be  turned  back  out  of  the  way,  as  shewn  by  dots 
in  fig.  3,  where  it  will  be  held  also  by  the  action  of  the  bow- 
spring  e. 

A  second  part  of  this  invention  consists  in  combining  the 
spring  (of  whatever  form)  with  the  presser-lever,  that  is, 
fcMining  them  of  one  piece  only,  as  represented  in  fig.  4. 

The  patentee  claims.  Firstly, — ^the  application,  employ- 
ment, and  use,  of  a  semi-circular,  or  bow-spring,  to  the  ordi- 
nary presser-flyer,  used  in  machinery  or  apparatus  for  pre- 
paring, slubbing,  and  roving  cotton,  wool,  and  other  fibrous 
materials ;  one  end  of  the  said  spring  being  attached  to  the 
one  arm  of  the  flyer,  and  the  other  end  to  the  tail  or  shorter 
end  of  the  presser-lever.  And,  Secondly, — the  presser-lever 
and  its  actuating  spring  being  made  or  formed  of  one  piece 
only. — [Inrolled  in  the  Petty  Bag  Office,  May,  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Thomas  Squire,  of  Warrington,  in  the  county  of  Lan- 
caster, tanner,  for  improvements  in  tanning  hides  and 
«*i7W.— [Sealed  29th  October,  1844.] 

This  invention  consists  in  the  employment  of  a  slowly  revolv- 
ing  open  frame  or  drum,  divided  into  compartments,  which 
receive  the  hides  or  skins  to  be  tanned ;  so  that  they  will 
be  slowly,  but  constantly,  changing  their  positions  in  the 
tanning  liquor,  in  which  the  drum  is  immersed. 

A  transverse  vertical  section  of  the  apparatus  is  exhibited 
in  Plate  XIII.  The  drum  a,  is  about  seven  feet  in  diameter, 
and  is  divided  into  four  compartments  by  the  staves  or  bars 
b,  b;  each  compartment  having  a  door  c,  for  the  admission 


Rafuame'g,  for  MaMufacturing  Artificial  Stone.     307 

of  the  hides  or  akins.  The  axis  d,  of  the  dram  turns  in 
suitable  bearings  in  the  sides  of  the  vat  or  tan-pit  e,  (shewn 
by  dotted  Unes)^  which  is  deep  enough  to  admit  of  the  drum 
being  entirely  immersed  in  the  tanning  liquor.  In  this  pit 
the  drum  is  caused  to  revolve  at  the  rate  of  one  revolution  in 
firom  two  to  three  minutes.  K  preferred,  however,  the  drum 
may  be  immersed  only  up  to  its  axis,  and  then  the  hides  or 
skins  will  be  alternately  immersed  in  the  Uquor,  and  exposed 
to  the  atmosphere. 

The  patentee  says  he  is  aware  that  it  has  been  proposed  to 
use  barrels,  with  perforated  sides,  revolving  at  a  considerable 
speed,  so  as,  by  centrifugal  force,  to  cause  the  hides  or  skins 
to  be  pressed  outwards,  and  compressed; — the  momentum 
throwing  off  the  liquor  from  the  hides  or  skins  so  treated,  and 
the  liquor  being  pumped  over  the  outer  perforated  surface,  or 
into  the  ends  of  the  barrel,  which  was  situated  above  a  cistern* 
He  does  not,  therefore,  claim  the  use  of  revolving  apparatus, 
containing  hides  or  skins,  generally ;  but  only  when  con- 
structed and  worked  in  the  manner  herein  described,  whereby 
the  hides  or  skins,  und^  process  (by  their  positions  in  the 
tanning  liquor  being  constantly,  yet  slowly,  changed),  are 
tanned  without  violence  or  forcible  pressure. — [InroUed  in  the 
Inrolment  Office,  April,  1845.] 


To  Frederick  Kansome,  of  Ipswich,  caster,  for  improve- 
menis  in  the  manufacture  of  artificial  stone  for  grinding 
and  other  purposes. — [Sealed  22nd  October,  1S44«. 

This  invention  consists,  firstly,  in  manufacturing  artificial 
stone,  by  cementing  broken  or  pulverized  stone,  sand,  or 
earthy  or  metallic  matters,  with  a  solution  of  silica;  an^ 
secondly,  in  subjecting  the  artificial  stone,  formed  in  this 
manner,  to  hydraulic  or  other  mechanical  pressure,  in  moulds. 
The  solution  of  silica  or  siliceous  cement  is  made,  by  pre- 
ference, in  the  following  mann^ ;  but  the  patentee  does  not 
confine  himself  to  this  mode  of  preparing  it : — 100  lbs.  of 
crystallized  carbonate  of  soda  are  dissolved  in  50  gallons  of 
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water,  and  the  soda  is  rendered  caustic,  by  the  addition  of 
lime ;  or,  instead  of  carbonate  of  soda,  50  lbs.  of  carbonate 
of  potash  are  dissolved  in  the  requisite  quantity  of  water,  and 
the  potash  rendered  caustic,  as  above  mentioned.  The  caustic 
alkaline  solution  is  reduced,  by  heat,  to  20  or  25  gallons ;  it 
is  then  put  into  an  iron  boiler,  or  digester,  with  100  lbs.  of 
finely  broken  flints,  or  other  siliceous  substance,  and  the 
mixture  is  heated,  during  ten  or  twelve  hours,  up  to  a  pres- 
sure of  about  60  lbs.  to  the  square  inch  (being  frequently 
stirred  during  that  period);  after  which,  it  is  removed  from 
the  digester,  and  passed  through  a  sieve,  to  separate  any  un- 
dissolved stone  from  it.  The  cement  is  now  ready  for  use ; 
or  may  be  brought  to  any  required  consistence  by  the  admix- 
ture of  sand,  or  finely  powdered  flints ;  or  it  may  be  thinned 
by  the  addition  of  water. 

Mill-stones  are  made,  according  to  this  invention,  by  mix- 
ing together  1  part  of  siliceous  cement,  1  part  of  powdered 
flint,  or  powdered  pipe-clay,  and  3  or  4  parts  of  fragments  of 
burr,  or  other  suitable  stone ;  this  compoimd  is  subjected  to 
mechanical  pressure,  in  iron  moulds,  and,  after  being  removed 
therefrom,  is  allowed  to  dry,  at  the  ordinary  temperature  of 
the  atmosphere,  for  twenty-four  hours ;  it  is  then  placed  in 
an  oven  or  drying-room,  where  the  temperature  is  gradually 
raised  to  that  of  boiling  water,  ^nd  the  stone  is  thus  effect- 
ually dried.  When  artificial  stone,  for  other  purposes,  is  to 
be  manufactured,  a  mixture  is  made  of  granite,  common  sand, 
or  fragments  of  any  siliceous  or  other  hard  stone  or  sub- 
stance, with  from  one-fourth  to  one-sixth  of  the  siliceous 
cement;  and  it  is  treated  in  the  same  way  as  that  above 
described. 

By  reducing  the  stone  or  other  material  to  very  fine  par- 
ticles, previous  to  adding  the  siUceous  cement  thereto,  more 
or  less  fluid  mixtures  may  be  produced,  for  coating  walls  or 
other  surfaces. 

The  patentee  claims.  Firstly,  the  mode  of  manufacturing 
artificial  stone,  for  grinding  and  other  purposes,  by  cementing 
broken  or  pulverized  stone,  sand,  or  earthy  or  metallic  mat- 
ters, with  a  solution  of  silica.    And,  Secondly,  subjecting  arti- 
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ficial  stone^  produced  by  the  aid  of  a  solution  of  silica  with 
broken  or  pulverized  stone^  sand^  or  earthy  or  metallic  matters, 
to  hydraulic  or  other  mechanical  pressure,  in  moulds. — [J&i- 
r oiled  in  the  Inrolment  Office,  April,  1845.] 


To  Samuel  Pritchbtt,  of  Charlbury,  in  the  county  qf 
Oxford,  glove-maker,  for  certain  improvements  in  cutting 
and  making-up  gloves. — [Sealed  8rd  October,  1844.] 

This  invention  consists  in  certain  novel  methods  of  cut- 
ting or  shaping  a  glove  out  of  a  skin  or  other  material; 
whereby,  when  the  glove  is  made  up,  some  of  the  ordinary 
seams  may  be  dispensed  with,  and  consequently  the  glove  will 
be  less  liable  to  become  unsewn.  The  principal  seams 
dispensed  with  are  those  at  the  side,  which  are  exceed- 
ingly liable  to  become  unsewn,  and  are  also  considered  un- 
sightly. By  the  improved  methods  of  cutting  out,  the  seam 
which  closes  the  glove,  and  answers  the  purpose  of  the  side 
seam,  is  thrown  to  the  inner  or  palm  part  of  the  hand,  and  is 
conducted  from  the  junction  of  any  two  fingers  either  to  the 
thumb  seam  or  to  the  button  slit.  The  patentee  prefers  to 
conduct  the  seam  from  the  junction  of  the  index  and  middle 
finger  to  the  thumb  seam,  as  seen  in  Plate  XIV.,  fig.  2 ;  but 
it  may  also  be  brought  from  between  the  second  and  third,  or 
third  and  fourth  fingers,  to  the  button  slit,  as  shewn  by  dots 
at  E,  and  f,  in  the  same  figure. 

Gloves  made  according  to  this  invention  will  also  consist 
of  fewer  pieces  than  usual,  as,  in  some  cases,  the  detached 
parts  called  "  fourchettes  "  and  "  quirks  "  are  dispensed  with, 
and,  in  place  thereof,  the  patentee  leaves  on  or  cuts  out  with 
the  principal  or  hand  part  of  the  glove,  certain  portions  in 
connection  with  the  fingers, .  which,  when  sewed  together, 
answer  precisely  the  same  purpose.  He  sometimes,  however, 
employs  one  or  more  fourchettes  of  a  peculiar  form;  but  then 
he  dispenses  with  the  quirks,  as  certain  parts,  to  supply  their 
places,  are  either  cut  out  with  and  form  a  portion  of  the 
fourchettes,  or  the  hand  part  of  the  glove.  The  peculiarly- 
shaped  fourchctte  which  he  prefers,  and  therefore  wishes  to 
claim,  is  that  shewn  at  c,  fig.  1. 
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Fig.  1^  represents  one  method  of -catting  out  a  glove^  so  as 
to  dispense  with  the  side  seams ;  and  fig.  2,  represents  the 
glove  complete.  The  part  a^  fig.  1^  forms  the  principal  or 
hand  part  of  the  glove.  In  this  instance  the  ordinary  side- 
seams  are  dispensed  with ;  a  closing  seam  being  made  in  the 
palm  of  the  hand^  between  the  index  and  middle  finger^  as 
before  mentioned^  and  as  seen  in  the  complete  glove  at  g^  fig.  2. 
Foorchettes  of  a  peculiar  form  are  employed^  combining  the 
fourchette  and  the  quirk  together.  Two  fourchettes  of 
different  forms  are  shewn  at  b,  and  c,  fig.  1.  Fourchettes 
of  a  longitudinal  form^  somewhat  similar  to  the  one  shewn  at 
B,  have  been  heretofore  used ;  the  peculiarity  of  this  four- 
chette being  the  addition  of  the  projecting  part  b,  which  acts 
as  a  quirk,  and  takes  the  strain  off  that  part  of  the  seam 
which  would  otherwise  be  liable  to  break  away  from  the 
stitches.  The  peculiar  form  of  the  fourchette  c,  will  be  so 
evident,  from  an  inspection  of  the  drawings,  that  it  will  require 
no  further  description. 

In  order  to  shew  more  clearly  the  manner  in  which  the 
different  parts  are  brought  together,  corresponding  parts  are 
marked  with  similar  figm'es. 

Figs.  3,  and  4,  represent  a  mode  of  cutting  out  and  making 
up  a  glove,  in  which  the  side  seams,  and  also  the  detached 
fourchettes,  are  dispensed  with;  certain  fly-pieces  a,  a,  to 
answer  the  same  purpose  as  fourchettes,  being  cut  out  with 
the  body  of  the  glove,  as  shewn  at  figs.  3.  The  inner  part 
of  the  third  finger  is  cut  out  separately,  as  seen  at  d  ;  the 
fly-pieces  to  form  the  sides  of  the  flnger  being  also  cut  out 
with  and  forming  part  of  it. 

Fig.  5,  represents  another  method  of  cutting  out  a  glove, 
so  as  to  dispense  with  the  side  seams.  The  closing  seam  in 
this  instance  is  placed  at  the  back  of  the  hand,  and  runs  up 
one  of  the  points ;  it  will  not,  therefore,  be  visible,  except  at  the 
wrist-end  of  the  glove,  where  the  patentee  proposes  to  hide  it, 
by  covering  it  over  with  a  plain  or  ornamental  piece  of  leather, 
or  other  material.  The  fourchette  recommended  for  this 
glove  is  that  shewn  at  c,  fig.  1 ;  but  the  other  one,  b,  may  be 
employed,  or  these  detached  portions  may  be  altcgether 
dispensed  with,  by  adopting  a  plan  of  cutting  similar  to  that 
shewn  at  fig.  3. 
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Pig.  6,  represents  another  mode  of  cutting  out  a  glove. 
This  glove  has  the  ordinary  side  seam^  but  only  one  fourchette 
is  used^  viz.^  the  one  between  the  third  and  fourth  finger ; 
the  inner  side  of  the  second  or  middle  finger  is  also  formed 
by  a  detached  piece  d  ;  the  pieces  to  supply  the  place  of  the 
fourchette  being  cut  out  with  the  piece  D^  as  in  figs.  3^  and  4» 

In  all  the  above  described  methods^  the  thumb-pieces  are  cut 
separate  from  the  hand  part  of  the  glove,  in  the  ordinary 
manner ;  but  in  figs.  7,  and  8,  is  shewn  a  plan  of  cutting  out 
a  glove  with  the  thumb  in  connection  with  the  main-piece* 
By  this  means  the  entire  glove  is  cut  out  in  two  pieces  only, 
and  several  seams  are  dispensed  with.  The  inner  side  of  the 
third  finger  is  formed  by  a  detached  piece,  with  fly-pieces,  as 
at  D,  in  the  fcH'mer  figures.  The  dotted  lines,  in  all  the 
figures,  represent  the  places  where  the  leather  is  folded  over  to 
complete  the  glove. 

The  patentee  claims.  Firstly, — cutting  out  and  making-up 
gloves,  in  such  a  manner  as  to  bring  the  closing  seam  either 
to  the  palm  of  the  hand,  (as  seen  at  figs.  1, 2, 3, 4,  7,  and  8,) 
or  to  the  back,  (as  at  fig.  5,)  so  as  to  obviate  the  necessity 
of  making  side  seams.  Secondly, — ^the  peculiar  form  of 
fourchettes,  shewn  at  b,  and  c,  in  fig.  1.  And,  Thirdly,—* 
the  various  plans,  above  shewn  and  described,  whereby  several 
of  the  seams  which  are  generally  made  in  gloves  are  dispensed 
with. — [Inrolled  in  the  Petty  Bag  Office,  April,  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  William  Newton,  of  the  Office  for  Patents,  66,  Chan" 
eery-lane,  in  the  county  of  Middlesex,  civil  engineer,  for 
certain  improvements  in  the  manifacture  of  wire  from 
zinc,  and  the  application  of  the  sam^e  to  various  useful 
purposes, — being  a  communication, — [Sealed  10th  July, 
1844.] 

The  principal  object  of  this  invention  is  the  manufacture  of 
wire  from  zinc,  which  is  effected  in  the  following  manner : — 
A  plate  or  sheet  of  zinc,  of  about  the  same  thickness  as 
the  wire  intended  to  be  produced,  is  cut  into  strips  or  rods^ 
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by  means  of  the  ordinary  shears  or  apparatus  used  for  slit- 
ting or  cutting-up  iron ;  or  the  rotary  cutters,  hereafter  de- 
scribed, may  be  employed.  These  strips  are  cut  off  in  widths 
equal  to  the  thickness  of  the  metal  plate,  so  as  to  form  square 
rods,  which  are  roimded,  by  passing  them  between  grooved 
rollers,  and  are  then  passed  through  the  draw-plate ;  or  they 
may  be  conducted  direct  to  the  draw-plate,  without  employing 
the  grooved  rollers.  The  inventor  prefers  to  perform  these 
operations  without  the  employment  of  heat.  When  wire  of 
great  length  is  required,  the  circular  cutters,  hereafter  de- 
scribed, and  which  form  an  integral  part  of  this  invention, 
are  employed. 

In  Plate  XIII.,  fig.  1,  is  a  plan  view  of  the  machine  em- 
ployed for  cutting  the  zinc  into  long  strips ;  fig.  2,  is  a  side 
elevation ;  and  fig.  3,  a  transverse  section,  taken  in  the  line 
A,  B,  of  fig.  1.  a,  a,  is  the  frame- work,  of  cast-iron ;  b,  and 
b^,  two  iron  shafts ;  c,  c^,  two  steel  discs,  or  cutters,  mounted 
on  the  shafts  b,  b^ ;  and  d,  an  iron  screw. 

The  shafts  b,  b^,  are  mounted  in  bearings  in  the  frame- 
work, parallel  to  each  other,  and  are  connected  together  by 
cog-wheels  e,  e,  of  equal  diameter.  The  shaft  b,  is  furnished, 
at  one  end,  with  fast  and  loose  pulleys  y^  and/^,  and  at  the 
other  end  the  steel  disc  c,  is  mounted.  Another  steel  disc  c^, 
is  mounted,  in  a  similar  manner,  on  the  shaft  b\  This  shaft 
b^,  carries  a  second  cog-wheel  t,  which  communicates^  motion, 
through  the  cog-wheel  y,  intermediate  shaft  ff,  and  cog-wheels 
n,  and  n^,  to  the  screw  d,  A,  is  a  nut  or  guide,  which  slides 
upon  the  table  k,  of  the  frame-work,  and  is  for  the  purpose 
of  supporting  and  guiding  the  sheet  of  zinc  to  be  cut ;  it  has 
a  round  knob  or  projection  at  the  top,  which  enters  a  hole, 
pierced  in  the  centre  of  the  sheet. 

The  action  of  the  machine  is  as  follows :—  Supposing  mo- 
tion to  be  communicated  to  the  shaft  b,  by  means  of  the 
driving-pulley,  the  shaft  i^,  will  be  caused  to  turn  in  a  con- 
trary direction,  and  thus  the  rotary  cutters  c,  and  c^,  will  be 
made  to  revolve  in  opposite  directions.  The  screw  rf,  will 
also  turn  on  its  axis,  and  thereby  cause  the  guide  h,  carrying 
the  sheet  of  metal,  to  advance  towards  the  cutters,  at  a  speed 
regulated  by  the  intended  width  of  the  strip  of  metal;  and 
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the  vertical  cutters,  turning  in  contrary  directions,  will  cause 
the  horizontal  sheet  of  metal  to  move  round  upon  its  centre^ 
while  they  cut  oflF  a  strip,  which  is  then  wound  upon  the 
conical  drum  or  barrel  m,  at  the  side  of  the  machine.  Mo- 
tion is  communicated  to  the  drum  m,  by  means  of  a  small 
chain  passing  round  a  cog-wheel  /,  upon  the  shaft  i^,  and 
from  thence  to  another  cog-wheel  o,  mounted  loosely  upon 
the  drum-shaft,  and  causing  it  to  turn  by  friction  of  contact ; 
this  arrangement  is  necessary,  in  order  to  prevent  the  zinc 
from  breaking,  on  any  sudden  strain,  arising  from  a  variation 
in  the  speed  of  the  machine.  The  width  of  the  strips  is 
varied,  by  changing  the  two  small  cog-wheels  n,  n},  severally 
fixed  upon  the  intermediate  shaft  ff,  and  screw  d. 

The  screw-guide  A,  is  made  in  two  parts,  in  order  to  facili- 
tate its  removal  from  the  screw  d,  and  save  time,  by  prevent- 
ing the  necessity  of  turning  the  screw  in  a  contrary  direction 
for  some  length  of  time,  when  it  is  necessary  to  move  it  back 
to  any  required  distance  from  the  cutters. 

Instead  of  the  wheels  «,  n\  two  cones,  with  driving-bands, 
may  be  employed ;  in  order  to  vary  the  speed  of  the  screw,  as 
the  diameter  of  the  sheet  diminishes,  without  putting  any 
part  of  the  machine  out  of  gear. 

Zinc  wire  may  also  be  produced,  by  first  passing  rods  of 
zinc,  previously  formed  by  casting,  between  grooved  rollers, 
in  a  heated  state ;  and  when  they  have  been  sufficiently  ope- 
rated upon  by  the  rollers,  allowing  them  to  cool ;  and  passing 
them,  in  a  cold  state,  through  the  draw-plate,  in  the  manner 
above  mentioned. 

The  zinc  wire  may  be  employed  for  the  manufacture  of 
metallic  cloths  or  tissues,  lattice-work,  &c.,  in  the  same  man- 
ner as  other  metallic  wire.  It  may  also  be  used  for  making 
hooks  and  eyes,  and  other  fastenings  for  wearing  apparel, 
for  ropes  and  cables,  for  fastenings  for  bottles  containing 
aerated  water  or  other  effervescing  liquids;  or  it  may  be 
covered  with  paper,  or  other  suitable  substance,  and  used  by 
milliners  or  artificial  flower-makers ;  it  may  also  be  employed 
in  horticulture,  &c. 

The  patentee  claims.  Firstly, — ^the  methods,  above  described, 
of  manufacturing  zinc  wire,  either  by  casting  into  bars  or 
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rods,  and  then  rolling  it  down^  md  afterwards  drawing  it ;  or 
hy  cutting  it  into  ttripay  and  then  snbmitting  it  to  the  opou- 
tion  of  drawing ;  and  abo  the  arrangement  of  rotary  cutters, 
for  cutting  the  zine  into  strips^  as  abore  described.  Secondly, 
<— the  application  of  sine  wire  to  the  various  purposes  above 
set  forth,  such  as  the  manufacture  of  metallic  fabrics,  trellis- 
work,  hooks  and  eyes,  or  other  fiistenings,  and  other  similar 
purposes. — [InroUed  in  the  Petty  Bag  Office,  January,  1^45.] 

Specification  drawn  by  Metfn.  Newton  and  Son. 


To  IIejcry  Walker  Wood,  of  Chester-square,  Middlesex, 
Gent.,  for  an  improvement  in  producing  an  uneven  sur- 
face in  wood  and  other  substances, — being  a  communica- 
tion.— [Sealed  25th  November,  1840.] 

This  improvement  in  producing  an  uneven  surface  in  wood 
and  other  substances,  consists  of  a  new  combination  or  the 
application  of  hot  moulds  or  dies  to  the  surface  of  wood  or 
other  combustible  substance,  to  be  rendered  uneven  or  of  an 
uneven  form  on  the  surface,  in  order  to  remove  from  the 
surface  all  extraneous  matter  not  required  to  form  the  uneven 
part  of  the  surface  or  object,  so  that  a  charred  or  burnt 
appearance  shall  not  appear  upon  the  uneven  surface  produced 
on  the  wood  or  other  combustible  substance.  The  new  com- 
bination is  produced  as  follows : — a  model  of  the  object  or 
figure  to  be  produced  on  the  surface  of  the  wood  or  other 
substance,  is  first  made,  and  from  this  model  a  matrix  or 
reverse  mould  is  taken ;  a  cast  in  hard  metal  of  the  matrix  is 
then  carefully  produced.  This  mould  or  die,  having  the 
reverse  model  of  the  object  or  figure  to  be  produced, 
cither  in  one  or  more  pieces,  is  placed  in  an  ordinary  furnace, 
for  the  purpose  of  being  heated ;  when  red  hot,  the  mould  or 
die  is  brought  out  of  the  furnace,  and  placed  under  a  press ; 
a  piece  of  wood,  or  other  substance  to  be  operated  upon,  is 
placed  upon  the  hot  mould  or  die,  and  they  are  immediately 
pressed  smartly  together ;  but  it  may  be  done  by  putting  the 
wood  or  substance  below,  and  letting  down  the  mould  or  die 
quickly  upon  it,  allowing  a  short  time  for  the  combustion  to 
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take  place :  care  must  be  taken  to  perform  this  part  of  the 
operation  with  great  quickness^  otherwise  the  expansion  of 
vapour  or  gaseous  matter  will  tear  and  split  the  work.  The 
press  is  now  suddenly  raised,  and  the  article  thrown  into 
water,  or  other  Uquid ;  it  is  then  carefully  cleaned,  by  scraping 
or  brushing  away  the  burnt  parts ;  and  the  operation  is  re- 
peated a  considerable  number  of  times,  until  the  design  is 
produced  in  a  perfect  manner.  The  number  of  pressures 
required  depends  principally  upon  the  depth  of  the  matter  to 
be  removed ;  and  the  operation  is  again  and  again  repeated, 
until  the  object  or  figure  is  satisfactorily  completed.  In  some 
cases  it  will  be  found  unnecessary  to  throw  the  article  after 
each  pressing  into  a  liquid,  and  then  the  burnt  parts  are 
removed  by  scraping  and  brushing  only;  but,  in  general,  it  is 
preferred  to  throw  the  article  into  cold  water  immediately  after 
it  has  received  the  pressure.  The  work  is  placed  in  racks  to 
dry  slowly ;  and,  when  dry,  it  may  be  gilt,  varnished,  oiled, 
or  painted,  or  otherwise  treated,  according  to  the  purpose 
for  which  it  has  to  be  applied. 

The  patentee  claims  the  above  described  combination  of 
means  or  mode  of  producing  any  uneven  surface,  or  object, 
or  figure,  upon  wood  or  other  combustible  substance,  by 
repeated  contact  with  hot  moulds  or  dies,  operating  against 
the  wood  or  other  combustible  substance,  in  the  manner 
above  mentioned. — [Inrolled  in  the  Petty  Bag  Office^  May, 
1841.] 

To  James  Vibart,  of  Chilliswood  Hotise,  near  Taunton,  in  the 
county  of  Somerset,  Lieut.  R.N.,for  certain  improvements 
in  the  means  of  obtaining  and  applying  power  for  working 
or  driving  thrashing  machines,  mills,  chaff-cutters,  and 
oilier  machines  or  apparatus. — [Sealed  12th  September, 
1844.] 

This  invention  consists  in  the  application  of  the  principle  of 
the  lever,  in  the  construction  of  an  engine  or  machine  for 
obtaining  motive  power,  for  driving  agricultural  and  other 
machines;  and  which  machine  is  jn'oposed  to  be  mounted  on 
wheels  or  rollers,  to  facilitate  its  transportation  from  one 
place  to  another.      In  Plate  XV.,  fig.  1,  represents  a  side 
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elevation ;  and  fig.  2,  an  end  view  of  the  engine.  It  consists 
of  a  strong  wooden  or  iron  framing  a,  a,  carrying  a  hori-^ 
zontal  crank-shaft  b,  in  bearings  c,  c,  which  are  furnished 
with  small  anti-friction  roUers,  for  the  purpose  of  reducing 
the  friction  of  the  shaft  b;  one  end  of  this  shaft  carries  a 
large  fly-wheel  d,  and  at  the  other  end  the  band  or  driving- 
wheel  e,  is  mounted.  ^  is  a  lever^  having  its  fulcrum  at^; 
it  is  connected  at  one  end^  by  means  of  the  rod  h,  to  the 
crank  of  the  shaft  b,  and  at  its  opposite  extremity  to  the 
lower  end  of  the  vertical  rod  i,  which  is  moved  up  and  down 
in  the  bearings  j,  J,  by  means  of  the  vibrating  arms  or  levers 
k,  k.  These  arms  have  their  fulcrum  at  I,  and  are  connected 
to  the  vertical  rod  i,  by  chains  or  straps  m.  The  engine  is 
mounted  on  four  wheels ;  and^  if  required,  the  speed  at  which 
it  drives  machinery  may  be  considerably  increased^  by  the  em- 
ployment  of  additional  speed  gearing,  consisting  of  a  large 
toothed  wheel  n,  mounted  on  the  crank-shaft  b,  and  gearing 
into  a  pinion  o,  on  the  shaft  p;  this  shaft  also  carries  a  band- 
wheel  to  be  used  for  driving  thrashing  or  other  machinery, 
in  place  of  the  band-wheel  e,  which  has  a  slower  motion. 

Fg.  3,  represents^  in  side  elevation,  a  modification  of  the 
above ;  and  fig.  4,  is  an  end  view :  the  arrangement  of  the 
several  parts  is  somewhat  different,  but  the  principle  and  the 
effect  produced  are  the  same,  b,  is  the  crank  shaft ;  and  A, 
the  connecting  rod  which  transmits  the  vibrating  motion  of 
the  lever/,  to  the  crank*shaft.  The  vibrating  levers  k,  k,  are 
mounted  at  the  end  of  the  machine ;  and  a  bell-cranked  lever 
g,  is  employed  as  an  auxiliary  power.  The  use  and  effect  of 
this  is  so  obvious  that  no  further  description  thereof  will  be 
necessary. 

Fg.  5,  is  a  side  elevation  of  a  modification  of  the  improved 
engine,  adapted  to  thrashing  machinery ;  and  fig.  6,  a  de- 
tached view,  on  an  enlarged  scale,  of  an  improved  coupling, 
whereby  another  machine  may  be  driven,  either  at  the  same 
time  as  a  thrashing  machine,  or  without  driving  or  removing 
this  latter.  Motion  is  transmitted  to  the  crank-shaft  b,  as  in 
the  other  instances,  by  means  of  a  pair  of  vibrating  levers 
k,  k;  the  lever  f,  in  this  case,  having  its  fulcrum  z,  at  one 
end,  instead  of  at  or  near  its  centre.  On  the  opposite  side  of 
tile  machine  a  toothed-wheel  r,  and  pinion  (see  fig.  6,)  are 
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Dioanied^  for  the  purpose  of  actuating  and  increasing  the 
speed  of  the  wheel-work  s,  8,  which  drives  the  thrashing- 
machine.  The  wheel  Vy  turns  freely  on  the  crank-shaft  b, 
and  is  furnished  with  a  clutch  or  coi^ling  t,  which^  by  being 
screwed  tightly  up  against  the  boss  u,  of  the  crank-shaft, 
causes  the  wheel  r^  to  be  carried  round  with  it,  when  required 
to  drive  the  thrashing-machine;  but  when  the  latter  is  to  be 
detached,  this  object  is  effected  by  loosening  the  screw-bolts, 
and  causing  the  clutch  ty  to  recede  from  the  boss  u,  and  then 
this  latter  will  revolve  freely,  without  carrying  round  the 
toothed-wheel  r,  with  it.  An  additional  toothed-wheel,  or  a 
band-wheel,  or  a  universal  joint  and  coupUng,  must  be  keyed 
into  the  shaft,  for  the  purpose  of  driving  other  machinery 
when  required. 

Fig.  7,  is  a  side  elevation  of  another  modification  of  the 
improved  hand  motive  power.  The  rotary  motion  of  the 
main-shaft  is  obtained  in  this  machine,  also,  by  means  of 
/nbrating  levers,  which  are  keyed  into  a  double  bell-crank, 
the  middle  arm  of  which  transmits  motion  to  the  crank- 
shaft by  by  means  of  a  connecting  rod,  as  in  the  other 
machines ;  and  when  a  more  powerful  machine  is  to  be  im- 
pelled, another  crank  is  put  on  the  shaft  b,  on  the  opposite 
side  of  the  machine,  and  is  actuated  in  a  similar  manner, 
either  by  means  of  one  vibrating  lever,  or  two,  according 
to  the  power  required. 

The  patentee  says  he  is  aware  that  thrashing-machines  and 
other  agricultural  implements  have  been  heretofore  driven  or 
actuated  by  means  of  levers ; — ^he  does  not,  therefore,  mean 
to  claim  that  as  constituting  his  invention,  except  as  herein- 
after mentioned;  but  he  claims  constructing  engines  or 
machines  for  driving  or  working  agricultural  and  other 
machinery;  which  engines  or  machines  consist  of  an  ar- 
rangement of  levers,  such  as  above  described;  and  which 
engines  are  capable  of  being  disconnected  or  detached  from 
any  machines  to  which  they  may  have  been  temporarily 
applied,  and  may  be  employed  for  driving  othar  machinery. — 
[Inrolled  in  the  Petty  Bag  Officey  February y  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 
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To  JoBJf  AiTKEX,  qf  Surrey-Mquare,  m  the  anady  of  Smrrey, 
Geni.yfcT  trnprofcenuMts  im  aimospherie  railways, — [Sealed 
24th  February,  1»44.] 


These  improyementi  consist,  firstly, — in  obtaining  the  re- 
quisite yacamn  in  the  traction-pipes  of  atmoipheric  railways^ 
by  filling  them  with  water,  and  then,  by  means  of  eduction- 
pipes  (from  thirty-two  to  thirty-three  feet  long,  which  descend 
from  the  traction-pipes,  and  have  their  lower  ends  immersed 
in  water,  or  bent  upwards),  carrying  off  such  water,  leaving 
a  better  vacuum  than  can  be  conyeniently  obtained  by  air- 
pumps  ;  or,  in  place  of  such  length  of  eduction-pipes,  shorter 
eduction-pipes,  connected  with  pumps,  may  be  used  for  with- 
drawing the  water;  secondly, — in  rendering  the  longitudinal 
yalve  of  the  traction-pipe  air-tight,  by  keeping  it  covered 
with  water. 

The  traction-pipe  is  placed  between  the  rails,  in  a  trough, 
which  is  made  sufficiently  deep  to  admit  of  the  water,  con- 
tained therein,  covering  the  pipe  some  inches.  The  longi- 
tudinal valve  is  constructed  in  the  ordinary  manner;  and  is 
either  hinged  or  not  to  the  traction-pipe,  as  may  be  preferred. 

In  Plate  XIII.,  fig.  1,  represents  a  transverse  section  of 
the  pipe,  in  its  trough ;  and  fig.  2,  a  plan  view  of  part  of  the 
pipe,  a,  is  the  traction-pipe ;  i,  the  longitudinal  valve  that 
doses  the  opening  in  the  upper  surface  thereof;  c,  the 
trough;  rf,  a  transverse  slide  or  valve;  and  e,  the  box  in 
which  it  works. 

On  those  parts  of  the  railway  which  are  horizontal,  there 
will  be  no  difficulty  in  keeping  the  trough  full  of  water,  fi-om 
a  stream,  or,  by  means  of  pumps,  fi-om  wells ;  and,  in  this 
case,  it  will  only  be  necessary  to  employ  valves  rf,  at  the 
extremities  of  such  lengths  of  the  traction-pipe  as  are  to  be 
rendered  vacuous  at  one  time ;  and  where  the  vacuum  is  not 
required  to  be  repeated  at  quick  intervals,  only  one  eduction- 
pipe  would  be  required  in  a  mile  or  greater  length,  as  time 
may  be  allowed  for  running  off  the  water,  and  obtaining  the 
vacuum,  before  the  carriages  start.     When  the  longitudinal 

ve  is  lifted,  by  the  ordinary  means,  the  pressure  of  the 
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atmosphere  fi»oe3  the  vrater  into  the  traction-pipe^  and  the 
water  and  air  press  forward  the  piston^  connected  with  the 
carriages;  the  water  fills  the  traction-pipe  behind  the  piston, 
and  thus  the  pipe  is  left  in  a  suitable  omdition  to  be  rendered 
Yacooos  for  the  next  carriage  or  train  of  carriages. 

At  those  parts  of  the  railway  which  are  on  an  indine,  pro- 
vision must  be  made  (or  preventing  the  water  in  the  traction- 
pipe  from  opening  the  longitudinal  valve ;  this  the  patentee 
prefers  to  efiect^  by  placing  the  valves  d,  at  such  distancea 
apart^  as  will  give  a  pressure  of  not  more  than  one  foot  of 
water  between  the  highest  and  lowest  point  of  the  traction- 
pipe^  between  two  such  valves ;  and  the  longitudinal  valve  is 
made  sufficiently  heavy  to  resist  the  pressure.  The  upper 
surface  of  the  longitudinal  valve  is  kept  covered  with  water, 
in  this  instance,  by  the  water  being  suppUed  at  the  highest 
point,  or  at  several  points,  constantly,  and  allowed  to  flow 
downwards ;  and  when  a  sufficient  supply  of  water  cannot  be 
got  at  the  highest  point,  then  the  water  is  pumped  back 
again  from  the  lowest  point.  To  ensure  the  correct  working 
of  the  valves,  the  patentee  proposes  to  transmit  the  required 
orders  to  the  men  on  the  line  by  means  of  electric  td^raphs. 

He  claims  the  mode  of  constructing  and  working  atmos- 
pheric railways,  whereby  water  is  used  as  a  means  of  obtain- 
ing the  necessary  vacuum  in  the  traction-pipes ;  and  also  f<»r 
detaining  the  longitudinal  valve  air-tight,  as  above  described. 
— [Inrolled  in  the  InrolmerU  Office,  Augtist,  1844.] 


To  John  Aitken^  of  Surrey-Square^  in  the  comnty  of  Surrey, 
Gerd.y  for  improvements  in  water-machines  or  engines, 
and  steam-engines,  and  the  mode  of  traction  on  or  in  ca^ 
nals,  or  other  waters  or  ways. — [Sealed  10th  Aprils  1844.] 

This  invention  is  divided  into  five  parts,  and  consists,  firstly, 
in  giving  motion  to  the  main  shaft  of  dredging-machines,  by 
means  of  an  under-shot  water-wheel  or  wheels,  worked  by 
the  power  of  the  tide,  in  place  of  the  steam-engine  hitherto 
employed- 

The  second  part  relates  to  machinery  for  raising  stone  or 
other  heavy  bodies.     A  tank  or  vessel,  for  containing  water. 
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is  divided  into  two  compartments^  by  a  horizontal  partition ; 
npon  which  is  fixed  a  cyhnder^  closed  at  each  end^  and  fur- 
nished with  a  piston  and  valves^  similar  to  the  cylinder  of  a 
steam-engine;  the  piston-rod  is  connected^  by  suitable  ap- 
paratus^ with  a  windlass  or  barrel^  which  being  caused  to 
rotate^  by  the  motion  of  the  piston,  winds  up  a  rope  or  chain^ 
and  thus  raises  the  stone.  The  induction  ways  of  the  cylin-^ 
der  communicate  with  the  water  in  the  upper  part  of  the 
tank ;  and  the  eduction  ways  communicate  with  the  lower 
compartment,  wherein  a  partial  vacuum  is  to  be  created,  by 
raising  the  water  therefrom  into  the  upper  compartment,  by 
means  of  a  pump,  the  plunger  of  which  works  below  the  level 
of  the  water  in  the  lower  compartment.  The  motion  of  the 
piston  is  produced  in  the  following  manner : — Supposing  the 
piston  to  be  at  the  upper  part  of  the  cylinder,  and  that  a 
partial  vacuum  has  been  obtained,  by  pumping  from  the 
lower  compartment  of  the  tank  a  quantity  of  water  equal  to 
the  contents  of  the  cylinder, — ^then,  if  the  valves  be  moved,  so 
as  to  open  the  lower  eduction  way  to  the  vacuum,  and  the 
upper  induction  way  to  the  water  in  the  upper  compartment^ 
the  pressure  of  the  atmosphere  will  cause  the  water  to  enter 
the  cylinder  through  the  upper  induction  way,  and  press  the 
piston  downwards  with  the  force  due  to  the  state  of  vacuum 
in  the  lower  compartment ;  and,  by  this  means,  the  water 
beneath  the  piston  will  be  forced  through  the  lower  eduction 
way  into  the  lower  compartment.  Then,  if  a  partial  vacuum 
be  again  created  in  the  lower  compartment,  by  pumping 
water  therefrom,  and  the  valves  be  reversed,  the  pressure  of 
the  atmosphere  will  cause  the  water,  in  the  upper  compart- 
ment, to  enter  the  cylinder  through  the  lower  induction  way, 
and  raise  the  piston ;  and  the  water  above  the  piston  will  be 
forced  through  the  upper  eduction  way  into  the  lower  com- 
partment. If  the  piston  be  required  to  make  two  or  more 
strokes  in  quick  succession,  the  lower  compartment  of  the 
tank  must  be  large  enough  to  contain  as  much  water  as  will 
be  given  out  in  the  desired  number  of  strokes;  and  this 
quantity  of  water  must  be  pumped  out  of  the  lower  compart- 
ment, before  the  apparatus  is  put  in  motion. 

The  thu'd  part  of  this  invention  consists  in  a  mode  of  sup- 
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plying  the  condensing  water  to  the  condensers  of  steam- 
engines^  and  at  the  same  time  obtaining  power  thereby.  A 
cylinder^  closed  at  top  and  bottom^  and  famished  with  suit' 
Me  valves  and  a  piston^  is  connected  with  the  condenser,  in 
the  same  manner  as  the  cylinder,  above  mentioned,  was  con- 
nected with  the  tank;  so  that  the  water,  in  passing  from 
the  cold  water  cistern  into  the  condenser,  will  give  motion  to 
the  piston.  The  movement  of  this  piston  is  commnnicated 
to  the  beam  of  the  steam-engine,  for  the  purpose  of  assisting 
the  steam  in  giving  motion  to  the  beam;  thus  the  engine 
wiU  be  relieved  from  the  weight  of  water  in  the  air-pnmp; 
as  the  water,  in  entering  the  condenser,  produces  sufficient 
power  to  take  an  equal  quantity  of  water  out. 

The  fourth  part  of  this  invention  consists  in  drawing  or 
towing  vessels  on  canals,  or  other  waters,  by  means  of  atmos- 
pheric pressure,  acting  against  a  vacuum  produced  by  water^ 
in  the  mannar  described  under  the  present  patentee's  pre- 
vious patent,  for  ^^  improvements  in  atmospheric  railways,'^ 
February  24th,  1844.*  A  tube  or  traction-pipe,  with  a 
longitudinal  opening  in  its  upper  surface,  closed  by  a  valve^ 
is  laid  along  the  canal,  a  few  inches  below  the  surface  of  the 
water,  as  represented  in  the  transverse  section,  fig.  8,  (Plate 
XIII.),  where  a,  is  the  traction-pipe;  b,  the  longitudinal 
valve ;  c,  one  of  the  banks  of  the  canal;  if,  a  transverse  slide 
or  valve ;  and  e,  the  box  in  which  it  works.  A  vacuum  is 
produced  in  the  traction-pipe,  by  withdrawing  the  water 
which  it  contains;  and  then  the  pressure  of  the  atmosphere 
causes  the  water  in  the  canal  to  enter  the  pipe,  and  force  the 
piston  onwards;  by  this  means  the  canal-boat,  which  is  con- 
nected by  an  arm  with  the  piston,  is  drawn  along,  and  the 
pipe  is  left  in  a  suitable  condition  to  be  rendered  vacuous  £rar 
the  next  vessel.  The  patentee  proposes  to  transmit  the  orders 
relative  to  opening  and  closing  the  valves  d,  by  means  of 
electric  telegraphs. 

The  last  part  of  this  invention  consists  in  employing  the 
power  of  the  tide  as  a  means  of  giving  motion  to  machinery 
for  unloading  or  loading  vessels  with  coals  or  other  cargo. 


*  For  description  of  this  Inventioii  see  ante  p.  31& 


i 


322  Reead  Patents. 

This  is  proposed  to  be  effected  by  momitiiig  a  water-wbeel 
upon  a  rah,  which  is  to  be  fiistened  altnigside  the  Tcssel ;  and 
the  power  obtained,  by  the  motion  of  the  wheel,  is  to  be 
applied,  through  the  mediom  of  ropes  and  poDeys,  to  raising 
the  coals  or  other  substances. 

The  patentee  claims,  Firstly, — the  mode  of  working  dredg- 
ing machines,  as  above  described,  by  means  of  the  power  of 
the  tide.  Secondly, — the  mode  of  arranging  machinery  for 
lifting  stones  or  other  ponderous  bodies,  as  above  described. 
Thirdly, — ^the  mode  of  applying  an  additional  cylinder  to 
condensing  steam-engines,  for  supplying  the  condensing  water, 
and  obtaining  power  thereby,  as  above  described.  Fourthly, 
— the  mode  of  traction  on  or  in  canals,  or  other  waters,  by 
atmospheric  pressure,  acting  with  a  vacuum  obtained  by  water, 
as  above  described.  Fifthly, — the  mode  of  loading  and  un- 
loading ships  or  vessels,  by  means  of  the  power  of  the  tide. — 
[Inr oiled  in  the  Inrolment  Office y  October,  1844.] 
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To  Jonathan  Saunders,  of  Soho-hill,  Birminffham,  Gent., 
for  improvements  in  the  manufacture  of  tires  of  railway 
and  other  wheels,  and  in  the  manufacture  of  railway  and 
other  axks.* — [Sealed  6th  October,  1843.] 

The  improvements  in  the  manufacture  of  tires  for  railway 
and  other  wheels,  which  constitute  this  invention,  consist  in 
so  piling  steel  with  iron  that  the  steel  may  be  at  those  parts 
of  the  surface  most  liable  to  wear,  when  the  piles  of  steel  and 
iron  are  rolled  into  bars,  suitable  for  making  tires. 

The  pieces  of  steel  are  piled  with  the  iron,  and  the  pile  is 
heated  to  a  welding  heat ;  it  is  then  passed  under  the  tilt- 
hammer,  and  formed  into  a  bloom ;  and  is  afterwards  rolled 
into  a  bar  of  the  proper  form  for  making  tires.  The  piling 
may  be  accomplished  in  various  ways ;  the  patentee  does  not, 
therefore,  confine  himself  to  any  particular  arrangements  of 
the  parts  of  a  pile,  so  long  as  iron  and  steel  are  piled  to- 
gether, when  manufacturing  tires  for  railway  or  other  wheels. 

*  By  a  disclaimer,  dated  April  5,  1844,  the  patentee  has  struck  out  these 
nvords  **  and  in  the  manufacture  of  railway  and  otber'axles"  from  the  title  of 
this  patent. 
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In  Plate  XIV.,  fig.  1,  is  a  section  of  a  pile  of  iron  and 
steel,  and  fig.  2.,  a  section  of  a  railway-tire  produced  there- 
from ;  fig.  3,  is  a  section  of  another  pile,  and  fig.  4,  a  section 
of  a  railway-tire  produced  there&om.  a,  o,  are  the  pieces  of 
iron ;  and  b,  i,  the  pieces  of  steel.  In  some  cases,  the  steel 
in  the  pile  is  covered  with  a  thin  surface  of  iron,  which  is 
removed  when  turning  the  wheel  in  the  lathe. 

The  patentee  claims  the  mode  of  manufacturing  tires  for 
railway  and  other  wheels,  by  rolling  them  from  piles  of  iron 
with  steel,  in  such  manner  that  the  steel  may  come  to  the 
wearing  surfaces,  as  above  described. — [Inrolled  in  the  InroU 
ment  Office,  April,  1844.] 


To  Joseph  Eugene  Chabert,  of  Paris,  hut  now  of  Chan- 
cery4ane,  in  the  city  of  London,  Gent,,  for  improvements 
in  preparing  materials  to  be  used  in  making  picture  and 
other  frames,  and  for  architectural  and  other  purposes, — 
[Sealed  10th  October,  1844.] 

This  invention  consists  in  the  preparation  of  a  liquid  mixture, 
to  be  used  for  making  picture  and  other  frames,  and  for  ar- 
chitectural and  other  purposes.  The  materials  employed  are 
glue  (which  is  preferred  to  be  made  from  rabbit-skins), 
gelatine,  oxide  of  lead,  Spanish  white,  saw-dust,  and  sulphate 
of  lime.  These  are  used  in  the  proportion  of  twelve  parts  of 
glue,  one  of  gelatine,  four  of  oxide  of  lead,  eight  of  Spanish 
white,  one  of  saw-dust,  and  ten  of  sulphate  of  lime.  The 
glue  and  gelatine  are  melted,  and  then  mixed  with  the  oxide 
of  leadj  after  which  the  Spanish  white  and  saw-dust  are 
incorporated  therewith  (and  if  the  mixture  is  required  to  be 
of  any  particular  color,  a  small  quantity  of  lamp-black,  yellow 
ochre,  or  other  suitable  coloring  matter  is  added  at  this  part 
of  the  process) ;  and,  lastly,  the  sulphate  of  lime  is  intro- 
duced, and  the  whole  well  mixed  together.  The  mixture  is 
run  into  moulds,  which  have  been  previously  oiled  or  greased, 
and,  after  remaining  for  about  five  minutes,  is  removed  there- 
from :  when  cold,  it  is  finished  off  in  any  suitable  manner. 
The  patentee  states  that  he  does  not  confine  himself  to  the 
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precise  materials  mentioned^  nor  the  quantities  of  the  different 
materials  employed^  so  long  as  the  character  of  the  compo- 
sition be  retained^  viz., — ^that  of  using  oxide  of  lead  and 
sulphate  of  lime  with  other  matters,  such  as  are  herein  men- 
tioned, made  into  a  suitable  liquid,  to  be  run  into  moulds. — 
[InraUed  in  the  Inrolment  Office,  April,  1845.] 


To  William  North,  of  Stangate,  in  the  county  of  Surrey, 
slater,  for  improvements  in  covering  roofs  and  flats  tvith 
slate. — [Sealed  14th  November,  1844.] 

This  invention  consists  in  using  wooden  battens  for  fastening 
on  the  slabs  of  slate  used  in  covering  roofs  and  flats  of  build- 
ings, instead  of  fixing  them  to  the  rafters  or  joists ;  the  object 
being  to  prevent  the  joints  of  the  slates  becoming  defective 
from  the  warping  or  vibration  of  the  roof  or  flat. 

In  Plate  XIV.,  fig.  1,  is  a  plan  view  of  part  of  an  improved 
roof;  and  figs.  2,  and  3,  are  edge  views  of  fig.  1.     a,  a,  are 

the  joists  or  rafters ;  b,  b,  wooden  battens,  which  rest  in  re- 
cesses cut  in  the  joists  or  rafters ;  and  c,  c,  laths  or  battens 
placed  between  the  battens  b,  b.  The  slates  d,  d,  are  fastened 
to  the  battens  b,  and  c,  by  means  of  the  screws  e,  e ;  and  the 
edges  of  the  slates  are  cut  away  underneath,  as  shewn,  to 
form  a  channel  for  the  reception  of  the  putty  or  cement  in 
which  they  are  imbedded. 

The  patentee  claims  the  mode  of  combining  wood  battens 
with  slate  coverings  for  roofs  and  flats,  as  above  described. — 
[Inr oiled  in  the  Inrolment  Office,  May,  1845.] 


To  David  Metcalf,  of  Leeds,  in  the  county  of  York,  dyer, 
for  a  mode  of  manufacturing  or  preparing  a  new  vegetable 
preparation,  applicable  to  dyeing  blue  and  other  colors. — 
[Sealed  21st  November,  1844.] 

This  invention  consists  in  the  manufacture  of  a  new  vegeta- 
ble preparation  for  dyeing,  by  subjecting  the  leaves  of  a 
certain  plant,  sometimes  called  "  succory,^'  but  more  com- 
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monly  known  as  "  chicory,"  to  the  same  process  of  maniifac« 
ture  or  prepai*ation  as  has  been  heretofore  applied  to  the 
leaves  of  the  woad  plant,  in  order  to  fit  them  for  the  dyer's  use. 

The  leaves  of  the  chicory  plant  are  first  ground  or  crushed 
in  a  mill,  such  as  is  ordinarily  employed  in  the  preparation 
of  woad;  then  the  granulated  mass  is  formed  into  balls, 
which,  when  sufficiently  dry,  are  broken  into  small  pieces, 
and  subjected  to  the  fermenting  process  termed  "  couching;*' 
after  which  the  article  is  ready  for  the  dyer. 

In  some  cases,  the  leaves  of  the  chicory  plant  are  suf- 
ficiently dry,  after  the  first  grinding,  to  be  subjected  at  once 
to  the  couching  process,  without  the  delay  occasioned  by  the 
preparatory  drying. 

The  patentee  claims  the  manufacture  or  preparation  of  the 
leaves  of  the  chicory  plant,  in  the  manner  above  described, 
for  the  purpose  of  obtaining  a  new  vegetable  preparation, 
applicable  to  the  dyeing  of  blue,  and  of  all  other  colors  to 
which  woad  is  applicable. — [InroUed  in  the  Rolls  Chapel 
Office,  May,  1845.] 


To  William  Newton,  of  the  Office  for  Patents,  66,  Chan- 
cery 4ane,  in  the  county  of  Middlesex,  civil  engineer,  for 
an  invention  of  certain  improvements  in  obtaining  copper 
from  copper  ores ;  some  part  or  parts  of  which  improve- 
ments  are  applicable  to  obtaining  certain  other  metals  in 
some  copper  ores, — being  a  communication. — [Sealed  80th 
May,  1843.] 

This  invention,  as  communicated  to  the  patentee  by  a 
foreigner  residing  abroad,  consists  in  certain  processes  or 
operations,  by  means  of  which  the  copper  contained  in  certain 
materials,  obtained  from  copper  ores  by  known  processes,  and 
hereinafter  called  "  sulphuret  materials,*'  is  converted  into 
sulphate  of  copper ;  which  sulphate  of  copper,  when  extracted, 
(or  oxide  of  copper,  obtained  therefrom),  is  applied  to  the 
production  of  metallic  copper.  Also,  in  certain  processes  or 
operations,  by  means  of  which  silver  or  gold,  or  both  these 
metals,  and  also  copper,  are  extracted  from  certain  materials 
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hereinafter  described ;  and  which  materials  are  obtained  from 
some  copper  ores  by  known  processes. 

The  principal  ores  from  which  copper  is  usually  obtained 
contain  sulphuret  of  copper,  combined  with  sulphuret  of  iron, 
and  mixed  with  various  earthy  matters.  Copper  is  also  ob- 
tained from  other  ores  in  which  this  metal  exists  in  the  state 
of  oxide.  Some  copper  ores  contain  other  metals  than  copper 
and  iron,  such  as  tin,  zinc,  gold,  and  silver.  Gold  and  silver 
are  contained  in  some  copper  ores,  in  such  proportion  as  to 
render  it  desirable  to  obtain  these  metals,  or  one  of  them, 
separate  from  the  copper. 

The  usual  mode  of  proceeding,  for  obtaining  copper  from 
ores  containing  sulphuret  of  copper  and  sulphuret  of  iron,  is, 
first,  to  calcine  the  ore  employed,  and  thus  to  drive  oflf  sul- 
phur therefrom,  and  produce  oxide  of  iron.  The  calcined 
ore  is  melted,  and  the  earthy  matters  combine  with  oxide  of 
iron,  and  form  "  slag.^^  The  copper,  and  a  portion  of  the 
iron,  and  also  of  the  other  metals  previously  contained  in  the 
ores,  remain  combined  with  sulphur,  and  produce  metallic 
sulphurets :  this  product  is  usually  called  "  coarse  metal.^' 

The  next  operation  consists  in  calcining  this  coarse  metal, 
and  thus  driving  oflf  a  further  portion  of  sulphur,  and  forming 
a  further  portion  of  oxide  of  iron,  and  also  some  oxides  of  other 
pietals.  The  product  is  melted,  when  oxide  of  iron  and 
oxides  of  other  metals  pass  into  the  slag,  and  copper  is  again 
obtained  in  the  state  of  sulphuret,  still  combined  with  sul- 
phuret of  iron,  and  with  sulphurets  of  other  metals  which 
have  been  present  in  the  ores  employed.  The  proportion  of 
sulphur  and  of  iron  in  this  product  decreases  with  the  extent 
to  which  the  calcination  of  the  coarse  metal  has  been  car- 
ried ;  and  the  proportion  of  copper  therein  increases  in  the 
same  ratio.  The  sulphuret  obtained  is  called  "  blue  metal," 
'^  white  metal,"  or  ^^pimpled  metal ;"  the  latter  being  produced 
from  coarse  metal,  which  has  been  most  calcined;  the  blue 
metal  from  that  which  has  been  least  calcined;  and  the  white 
metal  being  an  intermediate  product.  It  is  found  convenient 
to  mix  those  copper  ores  which  have  been  referred  to,  as  con- 
taining copper  in  the  state  of  oxide,  with  calcined  coarse 
metal,  and  to  melt  these  together ;  by  which  means  the  oxide  of 
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copper  of  these  ores  is  converted  into  sulpliuret  of  copper, 
and  is  obtained  in  the  blue  metal,  white  metal,  or  pimpled 
metal,  produced. 

When  the  ores  employed  contain  so  small  a  quantity  of 
other  metals  than  copper  and  iron,  that  the  proportion  of 
these  other  metals  remaining  in  the  blue  metal,  white  metal, 
or  pimpled  metal,  is  not  so  great  as  to  prevent  the  manufac- 
turer, by  subsequent  processes,  obtaining  copper  of  the  quality 
he  is  desirous  to  obtain,  the  next  process,  usually  employed,  is 
to  subject  the  blue  metal,  white  metal,  or  pimpled  metal,  to 
an  operation  called  ^^roasting,"  and  to  continue  this  operation 
till  nearly  all  the  sulphur  is  expelled  from  the  metal.  A 
further  production  of  oxide  of  iron,  and  oxides  of  some 
other  metals,  takes  place,  and  these  oxides  are  separated  in 
the  slags  of  this  operation,  and  a  product  is  obtained  called 
'*  coarse  copper.^'  The  copper  in  this  product  is  still  com- 
bined with  some  sulphur,  and  with  iron  and  other  metals,  ori- 
ginally present  in  the  ores  employed.  The  coarse  copper  is 
next  subjected  to  the  process  of  ^^  refining,^^  by  which  the 
copper  is  sufficiently  freed  from  sulphur,  and  from  iron  and 
other  metals,  to  render  it  suitable  for  use ;  and  it  is  then 
called  "  fine  or  tough  copper.^'  If  the  ores  employed  contain 
gold  or  silver,  the  metal  so  contained,  or  the  greater  part  of 
it,  will  be  present  in  the  coarse  metal,  blue  metal,  white 
metal,  pimpled  metal,  and  coarse  copper,  produced  therefrom. 

When  the  ores  employed  contain  such  a  proportion  of 
other  metals  than  copper  and  iron,  that  these  other  metals 
cannot  be  sufficiently  separated  by  the  operations  herein- 
before referred  to,  so  as  to  render  the  copper  produced  suita- 
ble for  its  intended  purpose ;  or  when  it  is  desired  to  obtain 
copper  more  than  usually  free  from  other  metals,  the  blue 
metal,  white  metal,  or  pimpled  metal,  is  usually  subjected  to 
a  short  process  of  roasting  or  calcining,  followed  by  a  "  melt- 
ing,^^  and  two  distinct  products  are  obtained,  in  addition  to 
the  slag.  The  uppermost  product  contains  copper  and  iron, 
in  the  state  of  sulphuret,  and  is  usually  called  ^^  regulus.^^ 
It  also  contains  a  small  proportion  of  other  metals  than  cop- 
per and  iron,  originally  present  in  the  ores  employed.  The 
lowermost  product  is  coarse  copper,  which  contains  copper, 
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and  some  sulphur^  and  iron ;  it  also  contains  a  larger  pro* 
portionate  quantity  of  other  metals  than  copper  and  iron 
(originally  present  in  the  ores  employed)  than  is  contained  in 
the  regains;  and  if  the  ores  employed  contained  gold  or 
silver^  the  coarse  copper  thus  produced  will  contain  a  larger 
proportionate  quantity  of  this  gold  or  silver  than  will  be 
present  in  the  regulus  thus  produced.  For  the  purpose  of 
distinction^  in  his  specification^  the  inventor  has  called  this 
coarse  copper  (obtained  by  the  operation  by  which  regulus 
is  also  produced)  ^^  residual  coarse  copper/' 

The  regulus^  above  described^  is  subjected  to  the  process 
of  roasting^  to  produce  coarse  copper,  which  is  afterwards 
refined ;  and  fine  copper,  of  superior  quality  for  some  purposes, 
is  thereby  obtained.  The  residual  coarse  copper  obtained,  as 
above  described,  is  also  usually  subjected  to  the  process  of 
refining,  by  which  sulphur  and  iron,  and  a  portion  of  other 
metals,  originally  contained  in  the  ores,  are  sepai*ated,  and 
copper  is  obtained  sufficiently  pure  for  many  purposes ;  but 
its  commercial  value  is  less  than  that  of  copper  obtained  from 
regulus. 

When  this  residual  coarse  copper  contains  gold  or  silver  in 
such  proportion  as  to  render  it  desirable  to  obtain  the  gold 
or  silver  separate  from  the  copper,  the  residual  coarse  copper 
is  melted  with  such  a  quantity  of  sulphureous  copper  ore  or 
of  iron  pyrites  as  will  convert  the  metals  present  in  the  resi- 
dual coarse  copper  into  sulphurets;  a  product  is  thus  ob- 
tained containing  these  sulphurets,  and  also  a  considerable 
portion  of  sulphuret  of  iron,  proceeding  from  the  copper  ore 
or  iron  pyrites  used.  This  product  resembles  the  products 
called  blue  metal  and  white  metal,  hereinbefore  referred  to, 
and  is  suitable  to  be  subjected  to  the  processes,  hereinafter 
described,  to  be  used  in  treating  such  metals. 

The  products  above  mentioned,  viz.,  coarse  metal,  blue 
metal,  white  metal,  pimpled  metal,  regulus,  residual  coarse 
copper  (when  it  contains  gold  or  silver,  or  both  these  met- 
als), and  also  the  products  obtained  by  melting  the  residual 
coarse  copper — all  containing  copper  combined  with  sulphur, 
forming  sulphuret  of  copper;  also  iron  combined  with  sul- 
ph^^'J  forming  sulphuret  of  iron, — are  the  certain  materials 
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before  referred  to^  as  the  materials  from  which  silver  or  gold^  or 
these  metals^  and  also  copper,  are  to  be  extracted. 

In  effecting  these  improvements,  any  of  the  said  products 
may  be  used ; — ^the  product  preferred  should  be  of  a  quality 
(as  respects  the  proportions  of  sulphur,  iron,  and  copper,  con« 
tained  therein)  similar  to  that  of  blue  metal,  or  white  metal, 
and,  for  the  sake  of  distinctness,  the  product  which  is  em- 
ployed will  be  designated  as  "  sulphuret  material/^  This  ma* 
terial  is  reduced  to  powder,  and  introduced  into  an  oven  or 
furnace,  wherein  it  is  heated,  and  exposed  to  atmospheric  airy 
when  the  sulphuret  material  takes  fire,  and  undergoes  com- 
bustion ;  by  which  means,  sulphur  and  copper,  contained  in 
the  material,  combine  with  oxygen,  and  produce  sulphate  of 
copper  and  oxide  of  copper ;  and  sulphur  and  iron,  contained 
in  the  material,  also  combine  with  oxygen,  producing  sulphate 
of  iron  and  oxide  of  iron ;  and  when  sulphuret  of  silver 
is  contained  in  the  sulphuret  material  used,  it  also  combines 
with  oxygen,  producing  sulphate  of  silver  and  oxide  of 
silver.  This  combustion  is  facilitated  by  raking  the  sulphuret 
material,  and  by  having  a  supply  of  air  passing  through 
the  oven  or  furnace:  the  operation  may  be  considered 
complete  when  the  combustion  ceases  to  be  perceptible.  In 
effecting  this  operation,  only  just  sufficient  heat  should  be 
applied  to  the  sulphuret  material  to  commence  and  keep  up 
the  combustion,  which  should  be  proceeded  with  so  slowly  as 
not  to  be  completed  in  less  than  ten  hours  (the  sulphuret 
material  being  frequently  raked) ;  as  by  these  means  a  pro- 
duct is  obtained,  of  which  a  larger  proportion  of  copper  is 
soluble  in  water  than  is  the  case  when  a  higher  degree  of  heat 
has  been  applied ;  and  if  sulphuret  of  silver  be  contained  in 
the  sulphuret  material  employed,  a  portion  of  this  metal  is 
obtained  soluble  in  water :  this  operation  the  inventor  calls 
the  '^  sulphating  operation,^'  and  the  product  obtained, ''  sul- 
phated  material.^^  The  sulphated  material  is  subjected  to  the 
well-known  processes  of  lixiviation,  using  sulphuric  add, 
mixed  with  water,  as  a  dissolving  menstruum ;  and  thus  cop- 
per and  iron,  and  also  silver  (if  this  metal  were  present  in  the 
sulphuret  material  employed),  are  dissolved:  the  sulphated 
material  does  not  become  entirely  dissolved  by  the  acid  and 
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water  iisecL  The  undissolved  residaum  usually  contains  cop- 
per^ chiefly  in  the  state  of  sulphuret;  also  iron^  partly  as 
tulphuret^  but  chiefly  as  peroxide  of  iron^  and  silver  or  gold^ 
provided  either  of  these  two  metals  were  present  in  the  sul- 
phuret material  employed:  this  residuum  is  termed  '^ sul- 
phate 'residuum/^  K  the  solution^  obtained  by  lixiviation^ 
contains  silver^  this  metal  is  precipitated  by  introducing  plates 
of  copper  therein,  or  by  other  well-known  means ;  and  when 
precipitated,  it  is  refined,  and  made  suitable  for  use.  The 
solution  contains  sulphates  of  copper  and  iron,  which  are 
concentrated  by  evaporation  in  leaden  pans,  and  transferred  to 
a  reverberatory  furnace,  wherein  the  remaining  portion  of 
water  is  expelled,  and  dry  sulphates  of  copper  and  iron  are 
obtained. 

Sulphuret  material,  containing  silver  or  gold,  or  both  these 
metals,  is  subjected  to  the  processes,  hereinbefore  described, 
for  sulphuret  material,  to  obtain  part  of  the  silver  in  solution, 
and  another  part  in  the  sulphate  residuum ;  and  when  gold 
is  present  in  the  sulphuret  material,  it  remains  in  the  sul- 
phate residuum.  When  sulphate  residuum,  containing  cop- 
per and  silver,  in  the  proportion,  of  one  hundred  parts,  or 
more,  of  copper  to  one  part  of  silver,  is  obtained,  such  resi- 
duum is  added  to  a  further  quantity  of  calcined  copper  ore, 
containing  silver,  and  melted  with  it,  to  produce  coarse  metal, 
which  will  contain  sulphuret  of  silver,  produced  from  the  sul- 
phate residuum,  also  from  the  copper  ore.  The  coarse  metal, 
thus  obtained,  may  be  subjected  to  the  sulphating  operations 
hereinbefore  described,  and  to  lixiviation ;  but  it  is  preferred 
to  convert  the  coarse  metal  into  blue  metal,  or  white  metal, 
by  calcining  and  melting  it ;  the  product,  thus  obtained,  is 
subjected  to  the  sulphating  operation,  and  to  lixiviation.  By 
these  means,  a  further  portion  of  copper,  and  a  further  portion 
of  silver,  in  solution,  is  obtained  from  the  sulphate  residuum, 
and  also  a  new  sulphate  residuum,  which  usually  contains 
less  than  one  hundred  parts  of  copper,  to  each  part  of 
silver  present  therein. 

When  sulphate  residuum,  containing  copper  and  silver,  in 
the  proportions  of  less  than  one  hundred  parts  of  copper  to 
one  part  of  silver,  is  obtained,  it  is  preferred  to  be  melted 
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with  such  a  quantity  of  sulphurous  copper  ore,  or  iron  pyrites, 
as  will  convert  the  copper  and  silver  of  the  residuum  into 
sulphurets ;  by  this  means^  a  sulphuret  material^  comparatively 
rich  in  silver,  is  obtained;  and  when  subjected  to  the  sul- 
phating  operation,  and  to  lixiviation,  a  further  portion  of 
copper  and  of  silver  is  obtained  in  solution,  and  also  a  sul- 
phate residuum,  which  usually  contains  copper  and  silver,  in 
the  proportions  of  less  than  fifty  parts  of  copper  to  one  part 
of  silver:  this  product  is  called  "rich  sulphate  residuum/' 
It  is  preferred  to  calcine  this  rich  sulphate  residuum,  so  as 
to  convert  sulphuret  of  copper,  contained  therein,  into  oxide 
of  copper,  and  to  digest  this  calcined  residuum  with  a  mix- 
ture of  sulphuric  acid,  nitric  acid,  and  water  (assisting  the 
action  by  heat),  and  thus  to  dissolve  copper  and  silver ;  the 
silver  is  then  precipitated  from  the  solution,  by  the  means 
before  described,  and  sulphate  of  copper  is  afterwards  ob- 
tained from  the  solution.  The  mixture  of  acids  used  does 
not  usually  effect  a  complete  solution  of  the  rich  sulphate 
residuum,  therefore  the  undissolved  portion  (if  any  remain)  is 
added  to  a  further  portion  of  sulphate  residuum,  containing 
less  than  one  hundred  parts  of  copper  for  each  part  of  silver 
present  therein.  These  sulphates  are  melted  with  sulphm*ous 
copper  ore,  or  iron  pyrites,  so  as  to  obtain  a  rich  sulphuret 
material,  which  is  subjected  to  the  operations  above  described, 
so  as  to  extract  copper  and  silver  therefrom. 

Instead  of  treating  the  sulphate  residuums  containing  sil- 
ver, as  hereinbefore  described,  the  inventor  sometimes  melts 
these  (preferring  to  select,  for  this  purpose,  rich  sulphate 
residuums,  and  to  calcine  these  previously  to  melting,)  with 
litharge,  or  with  metallic  lead.  When  litharge  is  used,  twelve 
parts  of  litharge  and  one  part  of  small  coal  are  mixed  with 
four  parts  of  residuum,  and  by  melting  this  mixture,  an  alloy, 
containing  lead,  silver,  and  some  copper,  is  obtained.  The 
silver  may  be  extracted  from  this  alloy  by  the  process  of 
"  cupellation."  When  sulphate  residuum  is  melted  with  me- 
taUic  lead,  the  lead  should  be  previously  granulated,  and 
mixed  with  the  residuum  (previously  calcined),  in  the  pro- 
portion of  twenty  parts  of  lead  to  eight  parts  of  residuum,  to 
which  is  added  one  part  of  small  coal ;  these  matters  being 
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melted^  an  alloy  is  obtained,  containing  lead^  silver,  and  cop- 
per :  the  silver  can  be  obtained  from  this  alloy  by  cupellation. 

If  the  sulphuret  material,  originally  employed,  contained 
gold  as  well  as  silver,  gold  will  be  present  in  the  undissolved 
portion,  remaining  after  digesting  rich  sulphate  residuum 
with  sulphuric  and  nitric  acids ;  in  this  case  it  is  preferred  to 
mix  this  undissolved  portion  with  four  times  its  weight  of 
litharge,  and  half  its  own  weight  of  small  coal,  and  to  melt 
these  together;  an  alloy,  containing  lead  and  gold,  and  usually 
silver,  is  thus  obtained :  the  gold  and  silver,  or  one  of  these 
metals,  is  separated  from  the  lead  by  cupellation ;  and  if  both 
gold  and  silver  are  obtained,  they  are  separated  by  the  means 
usually  employed  for  that  purpose. 

It  has  been  stated,  that  if  the  sulphuret  material  employed 
contained  gold,  this  metal  remains  in  the  sulphate  residuum. 
When  the  proportion  of  gold  in  the  residuum  does  not  exceed 
four  ounces  in  each  ton,  it  is  preferred  to  melt  such  residuum 
with  calcined  copper  ore,  also  containing  gold,  so  as  to  pro- 
duce coarse  metal,  which  is  then  treated  in  the  manner  before 
described,  for  treating  coarse  metal  obtained  from  residuum 
containing  silver,  after  this  has  been  melted  with  calcined 
copper  ore.  By  this  means  a  further  portion  of  copper,  in 
solution,  is  obtained,  which  is  reduced  to  dry  sulphate  of 
copper;  also  a  sulphate  residuum,  which  usually  contains 
more  than  four  ounces  of  gold  in  each  ton  of  residuum.  This 
residuum  is  melted  with  such  a  quantity  of  sulphurous  copper 
ore,  or  of  iron  pyrites,  as  will  convert  the  metal  contained 
therein  into  sulphuret ;  and  thus  a  sulphuret  material  is  ob- 
tained, which  may  be  subjected  to  the  processes,  hereinbefore 
described,  for  treating  sulphuret  material ;  and  sulphate  resi- 
duum is  also  obtained,  containing  a  still  larger  proportion  of 
gold :  this  residuum  is  calcined,  to  convert  sulphuret  of  cop- 
per, contained  therein,  into  oxide  of  copper,  and  the  calcined 
product  is  digested  with  a  mixture  of  sulphuric  and  nitric 
acids  and  water,  and,  with  the  assistance  of  heat,  copper  is 
dissolved.  A  portion  of  the  residuum  remains  undissolved, 
containing  gold ;  this  undissolved  portion  is  mixed  with  eight 
times  its  weight  of  litharge,  and  its  own  weight  of  small  coal, 
and,  by  melting  the  mixture,  an  alloy,  ^containing  lead  and 
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gold,  is  obtained;  and  from  this  alloy  the  gold  is  extracted 
by  cupellation. 

Gold  may  also  be  obtained  from  the  undissolved  portion, 
remaining  after  digesting  sulphate  residuum,  containing  gold, 
with  sulphuric  and  nitric  acids,  by  digesting  this  undissolved 
portion  with  nitro-muriatic  acid,  and  with  the  assistance  of 
heat ;  thus  dissolving  gold,  whidi  may  be  precipitated  from 
the  solution  by  well  known  means ;  and  the  precipitated  gold^ 
being  collected,  should  be  refined  in  the  usual  manner.  It 
will  usually  happen,  that  an  undissolved  portion  will  remain 
after  the  treatment  with  nitro-muriatic  acid ;  and  as  this  may 
contain  gold  or  silver,  it  is  to  be  melted  with  sulphurous  cop- 
per ore,  or  iron  pyrites,  and  the  sulphuret  material,  thereby 
obtained,  is  to  be  subjected  to  the  processes,  hereinbefore 
described,  for  treating  sulphuret  material. 

If  the  sulphate  residuum,  which  is  melted  with  litharge  or 
lead,  contains  much  copper,  the  alloy  produced  will  contain 
such  a  proportion  of  this  metal  as  to  render  it  desirable  that 
it  should  be  obtained  separate ;  for  this  purpose  the  alloy  it 
subjected  to  the  known  processes  of  '^  eliquation,'^  and  ^'  darr« 
ing,''  or  cleansing.*  Lead  is  thus  obtsdned,  containing  gold 
or  silver,  and  nearly  free  from  copper ;  and  this  lead  is  sub- 
jected to  cupellation,  to  obtain  gold  or  silver  therefrom ;  and 
the  copper,  obtained  by  these  means,  is  converted,  by  the 
process  of  refining,  into  fine  copper. 

Silver  or  gold,  or  both  these  metals,  may  also  be  obtained 
from  the  product  termed  residual  coarse  copper,  by  melting 
the  residual  coarse  copper  (without  previously  calcining  it) 
with  lead  or  litharge,  and  subjecting  the  alloy,  thereby  ob* 
tained,  to  the  processes,  hereinbefore  described,  for  treating 
the  alloy  obtained  from  sulphate  residuum ;  but  the  inventor 
prefers  to  convert  the  residual  coarse  copper  into  sulphuret 
material,  and  to  subject  this  to  the  processes,  before  described, 
for  extracting  copper,  and  silver  or  gold,  therefrom ;  as,  by 
these  means,  a  great  waste  of  lead  is  prevented,  which  occurs 
when  silver  or  gold  is  obtained  from  residual  coarse  copper, 

*  These  processes  are  extensively  used  in  Germany,  for  separating  copper 
and  silver,  and  are  fully  described  in  a  book,  called  "The  Records  of  Mining," 
edited  by  John  Taylor,  and  published  by  John  Murray,  1829. 
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bjr  mdtnig  ilii»  with  lead  or  Utharge,  and  snbjecdng  the 
aDojr  obtained  to  the  jnioeesBes  of  eliqaation,  and  darringy  or 
deansmg',  hercmbefiire  leCsrred  to. 

The  sulphate  of  oqiper,  produced  firom  snlphnret  materials^ 
bjr  the  operations  abore  described,  is  used  for  obtaining  me- 
taDie  copper :  this  may  be  effected  'by  Tarioos  knoim  pro- 
cesses; bat  it  is  preferred  to  mix  the  solphate  of  copper  with 
coarse  metal,  bine  metal,  white  metal,  pimpled  metal,  (»r 
regulos ;  and,  by  melting  the  mixture,  coarse  copper  is  ob- 
tained therefrom,  suitable  to  be  refined  into  fine  copper. 
When  sulphate  of  copper  is  mixed  with  coarse  metal,  sudi  a 
proportion  ct  sulphate  is  used  as  wiU  contain  about  twice  as 
much  copper  as  may  be  present  in  the  coarse  metal ;  and 
when  sulphate  of  copper  is  mixed  with  blue  metal^  white 
metal,  pimpled  metal,  or  regulus,  the  proportion  of  sulphate 
employed  should  contain  about  as  much  copper  as  may  be 
present  in  the  material  mixed  with  it. 

It  has  been  hereinbefore  stated,  that  sulphuric  acid,  mixed 
with  water,  is  to  be  used  for  lixiviating  the  sulphate  material 
herein  referred  to;  and  this  acid  the  inventor  sometimes 
obtains  by  decomposing  sulphates  of  copper  and  iron,  ob- 
tained as  herein  mentioned.  For  this  purpose,  these  sul- 
phates are  exposed  (in  retorts  or  ovens,  made  of  fire-clay  or 
brick-work)  to  a  strong  red  heat,  and  the  sulphuric  acid^  dis- 
tilled therefrom,  is  condensed  in  suitable  vessels.  The  resi- 
duum, which  remains  in  the  retorts  or  ovens,  contains  oxides 
pf  copper  and  iron,  and  usually  subsulphates  of  copper  and 
iron,  and  is  to  be  employed  in  place  of  sulphate  of  copper,  to 
melt  with  sulphuret  material,  for  the  purpose  of  obtaining 
coarse  copper ;  about  two  parts  of  this  residuum  being  sub- 
stituted for  one  part  of  sulphate  of  copper. 

The  operation  of  melting  the  various  compounds  and  mix- 
tures, hereinbefore  mentioned,  is  preferred  to  be  effected  in  a 
melting-furnace,  such  as  is  generally  used  for  melting  copper 
ores;  and  such  fluxing  materials  are  added  to  the  compounds 
or  mixtures^  undergoing  this  operation,  as  have  been  found, 
by  experience,  to  be  suitable  to  assist  the  melting  of  similar 
compounds  or  mixtures.  The  slags,  produced  by  melting 
compounds  or  mixtures   containing  a  large  proportion   of 
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metal  and  a  small  proportion  of  sulphur^  are  transferred  to 
those  meltings  in  which  the  compounds  or  mixtures  contain 
a  smaller  proportion  of  metal  and  a  large  proportion  of  sul- 
phur j  and  thus  metal  is  extracted  from  such  slags,  and  the 
melting  of  the  compounds  or  mixtures  is  facilitated. 

The  patentee  claims  the  use  of  such  materials  as  are  herein 
called  coarse  metal,  blue  metal,  white  metal,  pimpled  metal, 
and  regulus  (procured  from  copper  ores  by  known  processes), 
for  obtaining  copper  therefrom,  by  converting  sulphuret  of 
copper,  therein  contained,  into  sulphate  of  copper  and  oxide 
of  copper,  and  extracting  such  sulphate  and  oxide  of  copper, 
by  dissolving  these  with  sulphuric  acid  and  water,  and  ob- 
taining metallic  copper  from  sulphate  of  copper,  so  extracted. 
He  also  claims  the  use  of  sulphate  of  copper  (procured  as 
herein  described)  and  oxide  of  copper  (obtained  from  such 
sulphate)  for  the  purpose  of  melting  these,  or  either  of  them, 
with  such  materials  as  are  herein  called  coarse  metal,  blue 
metal,  white  metal,  pimpled  metal,  and  regulus  (procured  as 
above  described),  and  thereby  facilitating  the  extraction  of 
copper  from  such  materials.  Lastly,  he  claims  the  use  of 
such  materials  as  are  herein  called  coarse  metal,  blue  metal, 
white  metal,  pimpled  metal,  and  residual  coarse  copper  (pro- 
cured by  known  processes  from  copper  ores  containing  silver 
or  gold,  or  both  these  metals),  for  the  purpose  of  obtaining  silver 
or  gold,  or  both  these  metals,  and  also  copper,  therefrom,  by 
converting  sulphuret  of  copper,  contained  in  these  materials, 
into  sulphate  of  copper  and  oxide  of  copper,  and  subsequently 
into  metallic  copper ;  and  by  converting  sulphuret  of  silver, 
contained  in  these  materials,  into  sulphate  of  silver  and  oxide 
of  silver,  and  subsequently  into  metallic  silver ;  and  by  ex- 
tracting silver  or  gold,  or  both  these  metals,  and  likewise 
copper,  from  the  residuums  herein  called  sulphate  residuums, 
by  the  use  of  acids ;  or  by  extracting  silver  or  gold,  or  both 
these  metals,  and  also  copper,  from  the  said  residuums,  or 
from  residual  coarse  copper,  by  the  use  of  lead  or  litharge,  as 
herein  described. — [Inrolled  in  the  Petty  Bag  Office^  No- 
vember,  1843.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 
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To  Samuel  Atkinson^  cf  Manc^iester-street,  Gray^s-Inn- 
road,  in  the  county  of  Middlesex,  turner,  for  improvements 
in  the  construction  of  wheels  for  carriages. — [Sealed  4th 
March,  1844.] 

This  invention  consists  in  constructing  wheels  for  carriages 
with  iron  or  other  metal  spokes,  combined  with  naves  and 
felloes  of  wood. 

In  Plate  XV.,  fig.  1,  is  a  vertical  section  of  a  wheel,  con- 
structed after  this  method;  and  fig.  2,  a  side  view  thereof. 
a,  a,  are  the  wooden  felloes ;  b,  is  the  tire ;  c,  the  wooden 
nave ;  and  rf,  rf,  iron  spokes,  which  enter  mortices  in  the  nave 
and  felloes.  The  spokes  d,  are  similar  in  shape  to  those  of 
the  ordinary  wooden  construction ;  but  they  may  be  varied, 
if  thought  desirable ;  the  ends  also  which  enter  the  mortices 
in  the  nave  and  felloes  may  be  varied,  as  will  be  seen  at 
figs.  3,  where  two  differently  shaped  spokes  are  shewn,  with 
the  same  mode  of  fixing  them;  the  ends  which  enter  the 
nave  being  jagged.  If  preferred,  the  spokes  may  have 
screws  formed  on  the  end  which  enters  the  nave,  as  at  e,  e,  e, 
figs.  4 ;  and  their  other  ends  may  be  secured  to  the  feUoes 
by  screws  and  nuts,  2ls  stff  figs.  4. 

In  some  cases,  the  spokes  are  made  of  iron  tubes,  filled 
with  wood.  Fig.  5,  is  a  vertical  section  of  a  wheel  constructed 
with  these  spokes ;  and  fig.  6,  is  a  side  view  of  the  same. 
These  spokes  are  fixed  in  the  nave  and  felloes  by  using 
wedges  to  open  out  the  ends ;  thus,  when  driving  the  end  of 
a  spoke  into  the  nave,  the  sharp  edge  of  the  wedge  is  intro- 
duced into  it,  and,  as  the  spoke  is  driven  in,  the  wedge  ex- 
pands the  end ;  and  when  the  other  end  of  the  spoke  has 
been  driven  into  a  felloe,  it  is  in  like  manner  expanded  by 
means  of  a  wedge :  to  faciUtate  the  expansion  of  the  ends  of 
the  spokes,  the  tube  is  spUt  in  the  manner  shewn  at  fig.  7. 

The  patentee  claims  the  means  of  manufacturing  wheels 
for  carriages,  whereby  iron  or  other  metal  spokes  are  combined 
with  wood  felloes  and  wood  naves,  as  above  described. — 
[Inrolled  in  the  Inrolment  Office,  September,  1844.] 
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7b  Wilton  George  Turner^  of  GMeshead,  in  the  county 
of  Durham,  Doctor  in  Philosophy y  for  an  improved  mode 
of  directing  the  passage  of  and  otherwise  dealing  with, 
the  noxious  vapours  and  other  matters  arising  from  chemu 
cat  works  in  certain  cases. — [Sealed  22nd  August,  1844.] 

This  invention  consists,  chiefly,  in  the  application  of  a  drafts 
produced  by  mechanical  means,  to  the  manuflEU^ure  of  sul- 
phuric acid,  muriatic  acid,  and  sulphate  of  soda,  and  to  vari- 
ous metallurgical  operations  (such  as  roasting  and  smelting 
ores),  in  aid  of,  or  as  a  substitute  for,  the  ordinary  draft  pro- 
duced by  a  chimney ;  by  which  means,  together  with  certain 
improved  processes,  the  condensation  is  effected  of  that  por- 
tion of  the  acid  gases  and  metallic  fumes  which  are  allowed 
to  escape  into  the  open  air,  in  the  usual  modes  of  manufacture. 

The  apparatus  for  condensing  the  fiunes  arising  from  vari- 
ous metallurgical  operations  consists  of  a  vessel,  similar  in 
form  to  the  ordinary  waggon-shaped  boiler,  connected,  at  one 
end,  with  the  furnace  from  whence  the  fiunes  proceed,  and 
furnished  with  a  vertical  funnel,  or  chimney,  at  the  other 
end ;  a  horizontal  shaft  passes  through  the  vessel,  lengthwise, 
having  a  large  screw  upon  it,  which  extends  from  the  fur- 
nace-end of  the  vessel  to  the  chimney-end ;  and,  in  the  spaces 
between  the  turns  of  the  screw,  long  arms  are  fixed  upon  the 
shaft,  corresponding  in  length  with  the  radius  of  the  thread 
of  the  screw.  Water  is  allowed  to  flow  into  the  vessel,  until 
the  edge  of  the  screw  is  immersed  from  three  to  four  inches ; 
then  a  rapid  rotation  is  given  to  the  screw-shaft,  and  the 
fumes,  entering  from  the  furnace,  are  violently  beaten  about 
Yiith  the  water,  until  thoroughly  wetted,  when,  becoming  too 
heavy  to  pass  on  with  the  draft,  they  fall  to  the  bottom  of  the 
vessel :  the  water  is  drawn  off  from  time  time  into  receivers, 
in  which  the  metal  becomes  deposited.  When  no  corrosive 
gases  accompany  the  fiimes,  the  vessel  is  made  of  iron ;  but 
if  corrosive  gases  are  evolved,  the  vessel  is  built  of  brick  or 
stone,  cemented  with  fire-clay,  and  the  screw  is  made  of  or 
covered  with  lead. 

The  means  by  which  the  patentee  produces  a  draft,  and  a 
perfect  condensation  of  the  acid  gases,  in  the  manufacture  of 
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sulphuric  acid^  are  as  follow : — ^The  new  part  of  the  apparatus 
consists  of  a  series  of  three  air-tight  wooden  vessels  or  con- 
densers^ lined  with  lead ;  into  the  lower  part  of  the  first  con- 
denser^ the  draft-pipe,  from  the  ordinary  sulphuric  acid  cham- 
ber, is  introduced,  and  its  end  is  covered  with  acid  to  the 
depth  of  two  or  three  feet ;  from  the  top  of  this  condenser,  a 
pipe  is  conducted,  in  Uke  manner,  into  the  lower  part  of  the 
second,  and  its  end  is  covered  with  acid ;  and  from  the  top 
of  the  second,  a  pipe  is  Ukewise  carried  to  the  third.  The 
last  condenser  (which  is  only  half  the  size  of  either  the  first 
or  second)  is  connected  with  two  air-pumps,  of  sufficient  ca- 
pacity to  draw  through  162,000  feet  of  air  for  every  hundred 
pounds  of  sulphur  burnt,  and  cause  a  partial  vacuum  in  the 
upper  parts  of  the  condensers ;  in  consequence  of  which,  the 
gases  from  the  acid-chamber  will  force  their  way,  in  a  con- 
tinuous stream,  through  the  acid  in  the  condensers  j  being 
diffused  therein  by  two  inclined  leaden  plates,  fixed  in  the 
lower  part  of  the  first  and  second  condensers. 

The  patentee  states,  that,  in  the  present  mode  of  manufac- 
turing sulphuric  acid,  there  are  three  causes  which  produce 
the  loss  of  nitre ;  viz.,  first,  the  complete  decomposition  of 
nitric  acid  which  accompanies  the  formation  of  the  crystalline 
compound  of  sulphuric  and  hypo-nitrous  acids ;  secondly,  the 
absorption  of  a  portion  of  nitric  acid  by  the  sulphuric  acid  of 
the  chamber ;  and  thirdly,  the  escape  of  nitrous  acid  from 
the  chamber,  through  the  draft-pipe.  This  loss  he  prevents, 
or  greatly  diminishes,  first,  by  avoiding  the  formation  of  the 
crystalline  compound  of  sulphuric  and  hypo-nitrous  acids,  by 
not  throwing  in  steam ;  using  nitric  acid  in  the  acid-chamber, 
instead  of  nitre  in  the  furnace;  thus  limiting  the  action 
which  produces  the  sulphuric  acid  to  the  absorption  of  the 
sulphurous  acid  by  the  chamber  acid,  so  as  to  render  the 
great  height  of  the  ordinary  acid-chamber  unnecessary;  the 
top  of  the  chamber,  in  this  case,  being  not  more  than  two 
feet  above  the  chamber  acid,  which  is  about  one  foot  deep ; 
and,  secondly,  by  the  appKcation  of  the  condensers  and  air- 
pumps. 

In  manufacturing  the  sulphuric  acid,  the  following  is  the 
mode  of  operating  : — The  acid-chamber  is  charged  with  acid 
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of  from  1*5  to  1*6  ap.  gr.,  and  an  addition  is  made  thereto 
of  three  or  four  per  cent,  of  nitric  acid ;  the  first  and  second 
condensers  are  charged  with  the  same^  which  is  kept  at  a  heat 
of  140^  Fahr.^  by  steam-pipes  passing  through  them ;  and  the 
third  condenser  is  charged  with  sulphuric  acid  of  1.7  sp.  gr. 
The  air-pumps  are  now  worked ;  and  the  sulphur  is  burnt 
in  the  furnace,  without  the  addition  of  nitre.  The  fumes, 
entering  the  acid-chamber,  are  absorbed  by  the  chamber  acid, 
and  converted  into  sulphuric  acid ;  but  some  portion  of  the 
sulphurous  acid,  escaping  condensation,  passes  through  the 
draft-pipe  into  the  first  condenser,  where,  coming  in  contact 
with  the  nitric  acid,  it  is  converted  into  sulphuric  acid ;  this 
is  accompanied  with  the  evolution  of  deutoxide  of  nitrogen, 
which^  mixing  with  the  air  in  the  condenser,  passes  in  the 
form  of  nitrous  acid  vapour  into  the  second  condenser,  and  is 
there  condensed :  in  this  way,  the  acid  in  the  first  condenser 
soon  loses  all  its  nitric  acid,  which  must  be  replaced,  by  al- 
lowing a  small  quantity  (say  two  or  three  per  cent.)  to  flow 
in,  at  intervals,  through  a  stop-cock  at  the  top.  When  the 
sulphuric  acid  in  the  first  condenser  approaches  1*7  sp.  gr., 
the  action  becomes  imperfect,  and  a  portion  of  the  sulphurous 
acid  passes  into  the  second  condenser,  where  it  is  converted 
into  sulphuric  acid,  and  the  nitrous  fumes,  produced,  pass 
into  the  third  condenser ;  at  the  same  time,  the  supply  of  ni- 
tric acid  to  the  first  condenser  must  be  stopped,  in  order  to 
obtain  the  sulphuric  acid  perfectly  &ee  from  nitric  acid.  As 
soon  as  all  the  nitric  acid  has  passed  from  the  first  condenser, 
the  acid  in  the  third,  which  has  now  become  nitrous,  is  al- 
lowed to  flow  into  the  acid-chamber,  and  a  new  charge  is 
drawn  from  the  first  condenser ;  the  remaining  acid  in  the 
latter  is  now  drawn  oflf  for  use,  and  it  is  recharged  from  the 
acid-chamber.  To  keep  the  acid  in  the  second  condenser  in 
working  condition,  its  strength  (which  has  the  same  tendency 
to  increase  as  that  of  the  acid  in  the  first  condenser)  is  kept 
down  by  the  addition  of  water. 

To  condense  muriatic  acid,  in  the  manufacture  of  sulphate 
of  soda,  a  similar  set  of  air-tight  vessels  and  air-pumps  may 
be  connected  with  the  furnace  in  which  the  salt  is  de- 
composed, and  the  condensation  effected  by  means  of  water ; 
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but,  as  the  volatility  of  the  solution  of  muriatic  acid,  par- 
ticularly under  the  diminished  atmospheric  pressure  caused 
by  the  air-pumps,  renders  their  use  somewhat  objection- 
able, the  patentee  prefers  to  employ  the  screw  draft  appa- 
ratus; passing  the  gases  through  two  vessels,  furnished 
¥rith  screw-shafts.  In  this  case,  the  vessel  should  be  built  of 
close-grained  sand-stone,  cemented  with  fire  clay,  and  the 
screw  made  of  or  lined  with  fire-brick  material ;  the  screw" 
may  be  about  three  feet  in  diameter,  and  fixed  upon  a  wooden 
shaft. 

The  patentee  claims.  Firstly,  the  application  of  a  screw 
and  arms,  working  in  the  water;  the  one  for  the  purpose  of 
creating  and  increasing  the  draft  from,  and  the  other  for 
wetting,  and  thus  condensing,  by  increasing  the  specific 
gravity  of,  noxious  vapours,  proceeding  from  furnaces  in 
which  the  roasting  and  smelting  of  metallic  ores,  and  other 
metallurgic  processes,  are  being  carried  on.  Secondly,  the 
application  of  the  said  screw,  or  of  air-pumps  and  condensers, 
in  the  manufacture  of  sulphuric  acid,  muriatic  acid,  and  sul- 
phate of  soda.  Thirdly,  the  addition  (in  the  manufacture  of 
sulphuric  acid)  of  nitric  acid  to  the  sulphuric  acid  in  the  acid- 
chamber,  in  place  of  using  nitre  in  the  ftirnace.  Fourthly, 
the  substitution  of  a  shallow  sulphuric  acid  chamber  for  the 
deeper  one  heretofore  used  for  such  manufacture,  and  not  in- 
troducing steam  into  it ;  thereby  preventing  the  formation  of 
the  crystalline  compound  of  sulphuric  and  hypo-nitrous  acids 
therein.  Fifthly,  the  working  the  vapours  in  and  escaping 
from  the  acid-chamber  through  the  condensers,  with  the  con- 
densing media,  and  in  manner  hereinbefore  described. — [In- 
rolled  in  the  Inrolment  Office,  February,  1845.] 
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To  Jacob  D.  Fulkerson,  Unity,  Columbiana  county,  Ohio,  for 
an  improvement  in  bee-hives  or  palaces. 

The  palace  is  a  square  box,  divided  into  four  compartments  by 
two  vertical  partitions,  at  right  angles ;  the  one .  that  is  parallel 
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with  the  two  doors,  on  the  front  and  back,  extends  firom  the  bot- 
tom to  the  top,  where  there  are  apertures  for  ventilation ;  each 
of  these  apartments  is  divided  into  three  stories  by  shelves,  that 
incline  from  the  doors  towards  the  main  partition,  the  back  edge 
of  thS.  shelf  not  coming  quite  up  to  the  partition,  but  leaving 
sufficient  space  for  the  entrance  of  the  bees,  there  being  vertical 
partitions  that  extend  from  the  bottom  of  one  shelf  to  within  a 
short  distance  of  the  top  of  the  next.  The  main  partition  only 
extends  down  from  the  top  to  the  third  shelf,  and  from  the  lower 
end  of  it  two  boards  extend  out,  one  on  each  side,  at  an  inclina- 
tion the  reverse  of  the  shelves,  and  about  half  of  the  lowest  com- 
partment has  the  same  inclination,  thus  leaving  a  passage  for  the 
bees.  The  under  edge  of  the  last-named  inclined  board,  and  the 
bottom  of  the  lowest  compartment  have  pieces  of  glass  attached 
to  them,  and  of  less  inclination,  that  form  receptacles  to  catch 
the  moth,  and  prevent  their  entrance  to  the  hives  ;  below  these 
pieces  of  glass  are  placed  the  lighting-boards,  and  shield-boards. 
Claim : — "  What  I  claim,  is  the  combination  and  arrangement 
for  defending  the  hopper-formed  entrances,  by  means  of  the 
glass  placed  around  the  entrance  thereof,  and  the  shield-boards 
constructed  and  arranged  as  above  specified ;  the  form  of  the 
hive  being  as  set  forth.*' 


To  Peter  Baylor,  near  Salem,  Columbiana  county,  Ohio,  for  an 
improvement  in  the  method  of  securing  boring  machines  to  pieces 
of  timber  that  are  to  be  bored. 

The  machine  is  secured  to  the  timber  by  means  of  a  hook,  jointed 
to  the  end  of  a  lever,  connected  with  the  machine  by  a  bolt,  that 
passes  through  a  slot  in  the  lever,  and  another  in  an  axle,  in  such 
manner  that  the  position  of  the  lever  and  hook  may  be  varied,  to 
suit  timbers  of  various  sizes,  &c. 

Claim : — "  What  I  claim,  is  the  combination  of  the  oblong, 
perforated,  vibrating  axle,  the  oblong  perforated  lever  connected 
thereto  by  a  screw-bolt,  and  the  hook  for  grasping  or  gripping  the 
article  to  be  bored,  with  the  machine  for  boring,  in  the  manner 
and  for  the  purposes  set  forth." 


To  Frederick  A.  Stewart,  Catharine,  Chemung/  county.  New 
York,  for  an  improvement  in  blacksmiths*  forges. 

The  hearth  of  the  forge  is  made  to  sHde  up  and  down  in  a  sink, 
or  well,  provided  with  an  aperture  at  the  bottom,  for  the  removal 
of  the  cinders,  &c.,  when  the  sink  has  been  filled  up. 

Claim : — "  What  I  claim,  as  my  invention,  is  causing  the  fire, 
cinders,  and  dirt,  to  descend  into  a  well  in  the  bed  of  the  forge, 
when  fresh  coal  is  to  be  supplied,  without  disturbing  the  fire, 
and  accumulating  the  cinder  and  dirt  on  the  hearth,  as  in  the 
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e4fmm0n  forge ;  the  cindm  and  dirt  being  remored  from  mad  well 
through  an  npertare,  or  opening,  at  the  bottom  thereof;  and 
ihiK  prineiple  I  chnm,  whether  it  be  effected  in  the  manner  set 
forth,  or  in  any  otlier  mode  in  whi#!;h  analogous  means  are  used/' 


To  Isaac;  Crossktt,  East  Benningitm^  Benmngton  county ^  Ver- 
mmitf  for  imprfjvementM  in  machiTury  for  making  barrels  and 
casks. 

The  stares  and  heading  are  cat  from  steamed  timber,  by  means 
of  knires ;  the  cntter  for  the  staves  is  of  a  carve,  eqaal  to  the 
circumference  of  the  barrel ;  and  the  ben,  on  which  the  block 
rests,  vibrates  on  centres  instead  of  the  catter,  for  the  purpose 
folly  expressed  in  the  claim.  In  the  machine  for  catting  head- 
ings, the  knife,  or  cutter,  is  attached  to  one  lever,  and  the  bed, 
on  which  the  block  rests,  to  another,  by  which  means  any 
amount  of  draw  can  be  given  to  the  cut.  And  in  the  machine 
for  trimming,  or  forming,  the  heads,  the  mandril  (which  holds 
the  head)  is  supported  in  a  frame,  separate  from  the  frame  in 
which  the  manunl  of  the  cutters  work  ;  so  that  the  one  can  be 
pre«ftitcd  to  the  other,  the  frame  of  the  former  sliding  on  that 
of  the  latter.  There  are  two  sets  of  cutters,  or  segments  of  saws, 
attached  to  a  face-plate,  one  beiiiff  attached  to,  and  parallel  with, 
the  face,  and  the  other  attached  to  the  periphery,  and  forming 
segments  of  a  hollow  cylinder ;  so  that,  by  presenting  the  head 
to  these  cutters,  or  saws,  at  an  inclination,  and  giving  it  a  slow 
rotary  movement,  both  bevils  are  formed  at  one  operation,  in- 
stead of  two,  as  heretofore. 

(ylaim  : — **  What  I  claim,  is,  first,  in  the  heading-cutter,  at- 
taching the  knife  and  bed  each  to  a  lever,  so  arranged  as  to  cause 
the  knife  and  bed  to  move  in  opposite  directions ;  by  means  of 
which  arrang(;mcnt  more  or  less  draw  can  be  given  to  the  cutter, 
as  described ;  second,  in  the  stave-cutter,  the  vibratory  motion 
given  t/O  the  hcnd-piece,  by  which  means  the  labour  of  feeding 
the  machine  is  greatly  facilitated,  inasmuch  as  the  bed  is  inclined 
downwards  towards  the  gauge  when  it  is  ready  to  cut,  (which 
makes  it  feed  easily),  and  fVom  the  knife  after  the  cut ;  so  that 
the  block  can  be  more  easily  withdrawn  to  turn  it  in  the  machine, 
or  to  take  off  the  core  ;  third,  in  the  head-machine,  the  fixing  of 
saws  or  cutters,  in  the  face  and  on  the  periphery  of  a  revolving 
wheel,  to  cut  complete  heads,  at  one  operation,  from  pieces  pre- 
sented to  it  under  an  angle,  as  set  forth. 


To  WiiililAM  W.  HuHBELli,  Philadelphia,  Pennsylvania,  for  an 
improvement  in  /ire-arms, 

TiiK  uatrntee  says: — "The  nature  of  my  invention  consists  in 
detacning  so  much  of  the  breech-end  of  the  barrel  as  will  con- 
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tain  the  charge  firom  the  main  part  of  the  harrel,  hy  haying  it  to 
flap  OTer  to  one  side  of  the  barrel,  on  a  rod  which  runs  parallel 
with  the  barrel,  and  thus  eiqpose  itself  to  receiye  the  charge ;  after 
receiving  which,  it  is  flapped  back  to  discharge  the  load  through 
the  main  part  of  the  bairel. 

Claim : — "  What  I  claim,  as  my  invention,  is  the  breech  open- 
ing and  closing  on  a  rod,  as  a  centre,  which  runs  parallel  with 
the  main  barrel  in  the  operation  of  firing  fire-arms." 


To  John  Madden  Warren,  TrumbuU  county,  Ohio,  for  an  tVn- 
provement  in  the  mode  of  detaching  horses  from  carriages. 

At  the  back  of  the  whipple-tree  there  are  two  "  revolving  shafts,'* 
extending  firom  near  the  middle  to  the  ends ;  the  ends  of  these 
shafts  are  bent  at  right  angles,  and  they  are  so  arranged  that  the 
outer  end  of  each  one,  which  is  flattened  for  that  purpose,  covers 
the  end  of  the  pin  on  the  whipple-tree,  to  prevent  the  traces 
from  flying  ofi";  and  to  the  inner  ends  a  cord  is  attached,  to 
enable  the  driver  to  turn  the  shafts,  and  thus  uncover  the  ends 
of  the  pins,  and  permit  the  traces  to  escape. 

Claim : — '*  What  I  claim,  as  my  invention,  is  the  combination 
of  the  revolving  shaft,  arms,  and  cam,  with  the  whipple-tree,  in 
the  manner  and  for  the  purpose  described,  the  whole  being  con- 
structed and  arranged  as  before  specified." 


To  Oliver  B.  Wight,  Sturbridge,  Worcester  county,  Massachu- 
setts, for  an  improvement  in  washing  machines. 

The  box  containing  the  clothes  slides  back  and  forth  on  a  frame, 
and  is  provided  with  rollers  along  the  bottom,  on  which  rests  a 
cloth  fastened  to  the  box  at  each  end :  there  is  a  "  rocking 
beater  "  (the  shaft  of  which  has  its  bearings  working  in  slots  in 
two  standards  of  the  main  firame)  with  the  bottom  cylindrical, 
with  slots  projecting  from  the  periphery,  at  such  distances  apart 
as  to  correspond  with  the  spaces  between  the  rollers  at  the  bot- 
tom of  the  box.  The  clothes  to  be  washed  are  placed  on  the 
doth,  and  by  rocking  the  beater  they  are  squeezed  in  between 
the  rollers  as  the  box  vibrates. 

Claim : — "  What  I  claim,  as  my  invention,  is  the  combination 
of  the  rocking-beater  with  the  flexible  bottom  ("  cloth  ")  rollers 
and  vibrating  box,  arranged  and  operated  in  the  manner  and  for 
the  purpose  set  forth." 

To  Jacob  Groat,  Troy,  Renssalaer  county.  New  Yorky  for  an 
improvement  in  the  cylinder  mill  for  grinding  grain. 

This  improvement  consists  in  the  manner  of  setting  the  grinding 
sur&ces  of  a  cylinder  mill,  by  rotating  the  concave  surface  about 
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an  imaginary  centre  not  coincident  with  the  centre  of  the  grind- 
ing cylinder,  instead  of  effecting  this  by  moving  the  concave 
directly  towards  or  from  the  cylinder,  by  means  of  which  a  con- 
cave can  be  employed  extending  aronnd  full,  or  more  than,  half 
the  circumference  of  the  cylinder. 

Claim : — ^'  What  I  claim  as  new,  is  the  method  of  adjusting 
the  case,  or  concave,  by  rotating  it  around  the  cylinder,  as  de- 
scribed, by  means  of  the  grooves,  ways,  and  adjusting  screws,  in 
the  manner  and  for  the  purpose  set  forth,  or  by  any  other  means 
substantially  the  same." 

To  Jacob  Groat,  of  Troy,  Renssalaer  county,  New  York,  for 
improvements  in  the  machine  for  hullihg  and  pearling  rice,  ^c. 

The  machine  which  we  have  here,  like  many  of  the  same  class, 
consists  of  a  reservoir  and  concave,  or  surrounding  case,  some- 
what conical,  and  their  rubbing  surfaces  are  composed  as  fully 
expressed  in  the  following — 

Claim: — "What  I  claim  as  my  invention  is,  first,  constructing 
the  revolving  cone  in  the  manner  described,  with  alternate  staves 
of  brushes,  and  gum  elastic,  and  iron,  or  gum  elastic  and  iron 
alone,  combined  and  operating  in  the  manner  and  for  the  pur- 
pose set  forth  ;  secondly,  I  claim,  in  combination  with  the  above 
revolving  cone,  a  case  formed  of  triangular-shaped  files,  as  above 
fully  made  known ;  thirdly,  I  claim  the  method  of  combining 
the  files  with  the  upper  and  lower  rings,  so  as  to  be  adjustable, 
in  the  manner  described,  by  inserting  them  in  a  groove  with  soft 
pieces  of  metal  between  them,  by  means  of  which  they  may  be 
driven  closer  together,  or  separated,  as  occasion  requires," 


To  John  Cochrane,  Newark,  New  Jersey,  for  an  improvement 
in  the  mode  of  regulating  the  supply  of  water  in  steam  boilers. 

The  patentee  says : — "  The  nature  of  my  invention  is  such  that 
it  is  necessary  for  the  pump  attached  to  the  engine  to  be  of  suf- 
ficient size  to  meet  the  expenditure  of  water  in  the  boiler  from 
evaporation,  and  other  causes,  and  that  it  be  allowed  to  work  its 
capacity;  the  apparatus  being  capable,  without  manual  assist- 
ance, of  applying  so  much  of  this  water  as  may  be  required  to 
the  replenishment  of  the  boiler,  and  of  returning  the  remainder 
back  again  to  the  pnmp  without  loss  of  power  or  heat." 

The  apparatus  consists  of  a  vessel  communicating  with  the 
boiler,  by  means  of  two  pipes,  one  above  and  the  other  below 
the  water  line,  and  with  the  supply  pump,  by  means  of  a  third 
pipe ;  the  passage  to  the  third  pipe  is  provided  with  a  check 
valve,  the  upper  end  of  the  stem  of  which  has  a  float  that  keeps 
it  open  as  long  as  the  water  is  at  a  sufficient  elevation,  but  which 
"permits  it  to  close  when  the  water  sinks  to  the  low  water  mark. 
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When  the  water  is  sufficiently  high,  and  the  valye,  therefore, 
open,  all  the  water  that  is  forced  in  hy  the  pump  follows  the 
piston  back,  and  runs  out;  but  when  there  is  a  deficiency  of 
water,  and  the  valve  is  permitted  to  rest  upon  its  seat  by  the 
float,  the  water  forced  in  does  not  run  back  until  the  required 
supply  has  been  obtained.  On  the  same  stem  with  the  check 
valve,  and  above  it,  there  is  another  valve  which  commands  the 
passage  leading  from  this  vessel  to  the  boiler  below  the  water 
line;  so  that  when  the  water  is  sufficiently  high  in  the  boiler,  the 
float  keeps  this  valve  up  against  its  seat,  and  thus  prevents  the 
surplus  water  from  being  forced  into  the  boiler.  To  insure  the 
buoyancy  of  the  float,  in  case  of  a  leak,  the  inside  of  it  communi- 
cates with  the  pump  through  the  valve  stem,  which  is  hollow  for 
that  purpose,  and  provided  with  a  valve  opening  outwards,  so 
that  the  downward  stroke  of  the  pump  will  exhaust  it. 

Claim : — "What  I  claim  is,  first,  the  manner  in  which  I  have 
connected  and  combined  the  float  and  the  check  valve  with  the 
force  pump,  and  with  the  boiler,  as  herein  described,  so  as  to 
allow  any  excess  of  water  from  the  pump  to  return  back  thereto 
by  the  opening  of  the  check  valve  under  the  action  of  the  float ; 
secondly,  the  connecting  of  the  second  valve,  placed  in  the  pipe, 
or  opening,  through  which  the  water  passes  from  the  chamber 
to  the  boiler,  with  the  check  valve  and  float,  so  that  both  may  be 
operated  on  by  the  float,  for  the  purpose  and  in  the  manner 
described ;  thirdly,  the  connecting  of  the  float  internally  with 
the  pump  that  suppHes  the  boiler,  by  means  of  a  hollow  stem 
and  valve,  in  combination  with  the  check  valve,  so  that  the 
float  may  be  exhausted  at  each  stroke  of  the  pump,  and  thereby 
be  made  to  discharge  any  water  that  may  have  leaked  into  it." 


To  Joseph  H.  Barkdull,  Ballston,  Saratoga  county,  New  York, 
for  an  improvement  in  the  crimp  for  crimping  leather  for 
horse-collars. 

This  crimp  is  composed  of  three  parts,  designed  in  the  claim  by 
the  letters  a,  b,  and  c,  hinged  together ;  and  each  part  is  divided 
in  two  along  the  middle,  and  connected  by  hinges  in  such  man- 
ner that  this  middle  joint  of  all  the  parts  is  in  the  same  line ;  the 
hinges  that  connect  the  parts  a  and  c,  with  by  are  situated  at  the 
junction  of  the  two  halves  of  the  parts,  and  the  axes  of  these 
hinges  are  at  right  angles  with  the  axes  of  the  hinges  that  unite 
the  halves  of  the  three  parts,  or  sections,  before  the  stretching 
operation  is  commenced,  but  after  that  the  angle  varies.  The  con- 
nected ends  of  the  parts,  or  sections,  a,  b,  c,  are  bevilled  from 
the  hinges  outwards,  and  the  middle  section  6,  is  provided  with 
curved  tongues  that  fit  and  slide  in  mortises  in  sections  a  and  c. 
The  leather  to  be  stretched,  or  crimped,  is  laid  on  that  face  of 
the  instrument  opposite  the  hinges,  (which  is  a  little  rounding,) 
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and  is  fastened  to  the  outer  edges  by  pins  projecting  there^m ; 
and  then  the  parts^  or  sections,  are  turned  on  the  connecting 
hinges,  which  enlarges  and  gives  a  curve  in  all  directions  to  that 
face  on  which  the  leather  is  placed,  which  thus  receives  the  re- 
quired swell  and  curve ;  the  whole  is  held  together  at  the  end  of 
the  operation  by  catches  attached  to  the  section,  or  part,  6,  and 
that  take  in  notches  in  the  other  sections. 

Claim : — "  What  I  claim,  is  the  combination  and  arrangement 
of  the  parts  a,  b,  and  c,  constructed  and  arranged  substantially 
in  the  manner  set  forth." 


To  William  E.  Arnold,  Rochester,  Monroe  county.  New  Tork, 
for  improvements  in  the  washing  machine. 

The  improvements  claimed  under  this  patent,  are  applied  to  that 
kind  of  washing  machines  in  which  the  clothes  are  washed  by 
means  of  a  swinging  beater,  or  dash-board,  perforated  for  the 
passage  of  water.  The  first  improvement  consists  simply  in  giv- 
ing an  inclination  to  this  dash-board,  or  beater,  and  hinging  it 
by  the  lower  edge,  and  so  connecting  it  at  top  with  the  swing 
frame  that  the  inclination  can  be  varied  at  pleasure.  The  object 
is  to  throw  up  the  clothes,  which  are  then  forced  back,  and 
turned  by  a  reciprocating  wedge,  that  has  a  movement  up  and 
down  by  being  connected  with  arms  that  project  out  from  the 
top  of  the  swinging  frame,  so  that  as  the  dash-board  advances 
towards  the  wedge,  it  rises,  and  descends  as  the  dash-board  is 
moved  back. 

Claim: — "What  I  claim  therein  as  new,  is,  first,  the  varying 
of  the  incHnation  of  the  dash-board,  in  the  manner  and  for  the 
purpose  described ;  I  likewise  claim  the  appHcation  and  use  of 
the  reciprocating  wedge,  constructed  and  operating  as  set  forth." 


Jbctentific  Hoticeis^ 


REPORT  OF  TRANSACTIONS  OF  THE  INSTITUTION 

OF  CIVIL  ENGINEERS. 

(Continued  from  page  268,  VoL  XXVI.) 


Sir  M.  I.  Brunei  exhibited  a  model  of  the  scaffolding  used 
by  Sir  Christopher  Wren  in  the  erection  of  the  monument  on 
Fish  Street  HUl.  It  was  formerly  the  property  of  Sir  William 
Chambers,  and  had  been  given  by  Mr.  Heathcote  Russell,  C.  £., 
to  Sir  M.  I.  Brunei,  who  presented  it  to  the  Institution. 

Mr.  Allen  presented  a  sketch  of  the  circular  travelling  crane, 
now  in  use  for  erecting  the  central  or  ventilating  tower  at  the 
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new  Houses  of  Pailuunent.  It  comuted  of  a  drcukr  bsie  cmli, 
at  the  top  of  whidi  wa»  fixed  a  toothed  lack.  In  the  centie  was 
fixed  a  TerticiJ  post,  with  diagonal  hiaccsv  carrying  a  eentie 
pointy  aroond  whidi,  the  tiareOing  ciane  worked,  with  its  hoist- 
ing ciah  on  the  top.  At  the  foot  of  each  kg  was  inserted  a 
toothed  wheel,  worlong  into  the  rack,  so  that  by  means  of  winch 
handles  the  wIm^  ooold  be  made  to  reroWe.  It  was  stated,  that 
the  sawing  in  labour  was  tctj  considerable;,  bat  that  the  ssTii^ 
as  compared  with  the  cost  of  constnicting  scaiToldii^  woold  be 
Terr  mndi  greater. 


*€ 


Description  of  the  srstem  of  Scaffolding,  emf^ored  aft  Paris, 
f€fr  the  repairs  of  Public  Bnildings,  Obelisks,  &c.,  and  of  a 
Machine  for  raising  BridLs,  and  other  Baikhng  Matenals." 
By  I^erre  Jonmet. 


Th£  author  conaders^  that  scaffolding  mar  be  dirided  into  two 
classes ;  the  first,  to  comprise  the  more  substantial  kinds,  which 
are  employed  in  the  erection  of  bnfldings  and  monuments ;  the 
second,  indoding  the  temporary  constructions,  used  for  repair- 
ing, or  decorating  the  exterior,  or  interior  of  public  buildrngs, 
dwellings,  or  monuments. 

He  contends,  that  the  usual  method  of  constructing  scaffolding 
with  poles,  lashed  together  with  ropes,,  is  vicious  and  expensiTe, 
and  is  attended  with  danger  to  die  workmen.  That  sudi  a 
system  is  not  necessary,  but  that  scaffolding  should  be  so  con- 
structed, that  the  same  materials  should  always  serre,  without 
cutting  and  without  the  use  of  ropes ;  and  that  it  should  be  com- 
posed of  a  number  of  similar  pieces^  whidi  should  adapt  them- 
selres  to  erery  kind  of  buflding. 

Upon  these  principles  the  anthor  designed  the  scaffolding 
treated  of  in  the  paper,  in  which  he  describes  its  more  inmiediate 
application  to  buflding  or  repairing  hi^  diimneys  fcv  steam 
boilers,  or  other  aamilar  constructions. 

The  distinguishiiig  feature  of  the  system  is^,  that  it  acts  bj 
pressure  upon  the  binlding,  and  is  suj^ported  by  it,  as  it  rises,  no 
uprights  bong  fixed  in  the  ground. 

In  the  case  of  the  construction  of  a  chimney  at  eadi  nde,  if  it 
be  square,  or  at  giren  distances  around  it,  if  it  be  circular,  are 
placed  upri^t  pieces  of  deal,  cut  to  equal  lengths  of  5  feet ; 
upon  each  of  these  is  fixed  a  cleat,  with  an  entafl  at  the  tc^ ;  four 
binding  chains^  with  screws  at  eadi  eomer,  are  braced  tig^t 
around  the  chimney  at  the  bottom  of  the  entuls  in  the  deats ; 
into  these  entailB,  and  hooked  upcm  the  irons  at  the  end  of  the 
chains,  are  placed  the  brackets  whidi  support  the  scaffolding 
planks,  and  at  the  same  time,  the  hgbt  nohng  fcv  the  safety  of 
the  workmen ;  all  these  pieces  are  imMie  precisely  similar.  The 
workmen  fix  a  £reah  set  at  erery  heig^  of  5  feet,  taking  the  set 
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from  below  and  fixing  it  above,  so  that  there  are  never  more  than 
two  seta  in  ose  at  the  same  time,  except  those  which  are  allowed 
to  remain  for  forming  stages  for  the  ladders,  lliey  are  placed 
with  great  rapidity,  and  in  descending,  the  men  detach  the  up- 
rights and  binding  chains,  which  have  been  allowed  to  remain  in 
order  to  consolidate  the  work,  while  the  mortar  dried.  The 
joints  can  be  pointed  as  the  scaffold  is  removed,  and  the  work 
can  be  carefolly  inspected  by  the  engineer  or  architect,  which,  in 
the  ordinary  mIodeB  of  coD.^ction,  is  not  possible. 

The  author  contends,  that  this  method  is  superior  to  the  now 
U8ual  mode  of  constructing  chimneys,  by  the  workmen  standin 
withinside,  upon  a  scaffold  formed  upon  bars  let  into  holes  in  the 
work,  and  which  obliges  the  men  to  lean  over  to  do  their  work. 

In  repairing  chimneys,  obelisks,  columns,  &c.,  he  has  used 
it  very  extensively,  and  the  saving  of  expense  is  very  considerable. 

It  is  stated  that  the  workmen,  who  usually  treat  common 
scaffolding  poles  and  planks  very  carelessly,  do  not  throw  these 
brackets  and  uprights  about  in  their  usual  manner,  as  they  are 
light  and  of  convenient  size  for  moving,  and  having  found  them 
to  facilitate  their  labour,  they  soon  prefer  them  to  the  heavier 
scaffolding  poles. 

This  system  has  been  adapted  in  Paris,  to  the  construction 
and  repairs,  both  external  and  internal,  of  dwelling-houses,  with 
much  success,  and  the  author  promises,  on  a  l^ture  occasion,  a 
description  of  this  application  of  the  principle. 

The  author  then  describes  the  machine  for  raising  building 
materials,  &c..  which  is  intended  to  supersede  carrying  the 
bricks,  &c.,  up  ladders  on  the  shoulders  of  men. 

The  machine  consists  of  a  strong  frame  standing  on  the 
ground,  containing  the  vrinch  wheel-work,  on  the  second  motion 
of  which  is  a  notched  wheel ;  upon  the  scaffold  above,  is  a  frame 
supporting  a  similar  notched  wheel ;  around  those  two  wheels  is 
stretched  an  endless  chain,  composed  of  long  flat  links  and  trans- 
verse pins,  which  fall  into  and  are  held  by  the  notches  in  the 
wheels.  The  hods  for  carrying  the  bricks  and  the  mortar,  and 
the  buckets  for  the  water,  have  each  a  hook  upon  them,  which 
is  placed  upon  the  traversing  pins  of  the  chain ;  when,  by  the 
action  of  the  wheel-work,  motion  is  given  to  the  chain,  the 
hods,  &c.,  are  raised  to  the  upper  scaffolding,  where  they  are 
received  by  the  labourers  and  are  conveyed  to  the  bricklayers. 
The  empty  hods  are  hung  on  the  descending  side,  and  are  de- 
tached below. 

The  author  examined,  carefully,  the  speed  of  the  ordinary 
labourer's  mode  of  delivering  bricks  at  any  considerable  height, 
and  then  by  experiment  found,  that  the  velocity  at  which  the 
hods  could  be  most  conveniently  received  by  the  men,  was  when 
the  chain  travelled  at  the  rate  of  about  15  feet  in  a  minute ;  and 
upon  that  velocity  he  has  based  his  calculations  of  the  quantity 
of  work  which  the  machine  can  accomplish. 
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With  one  man  turning  the  winch  the  machine  will  raise, — 

10  feet  high — 90  bricks  per  minute  =  5400  bricks  per  hour. 
20  „         43 


30 

30 

ff 

=  1800 

40 

22 

>f 

=  1350 

it 

50 

18 

»» 

—  1080 

)f 

60 

15 

»f 

=  900 

it 

Of  course,  if  steam  power,  or  several  men,  were  employed  at 
the  winch,  a  greater  quantity  of  materials  would  be  raised  in  the 
same  time. 

At  a  small  elevation,  only  a  few  hods  are  upon  the  chain 
together,  but  as  the  height  increases,  the  upper  frame  is  carried 
up  with  the  scaffolding,  the  chain  is  lengthened,  and  more  hods 
can  be  placed  upon  it. 

It  is  stated,  that  by  this  machine,  the  men  are  relieved  from 
the  labour  of  climbing  up  the  ladders ;  there  is  a  corresponding 
diminution  of  risk  from  accidents ;  building  operations  can  be 
carried  on  with  greater  expedition,  and  with  a  diminution  in 
their  cost. 

The  machine  has  been  chiefly  used  by  Messrs.  Grissell  and 
Peto,  at  the  new  Houses  of  Parliament ;  and  by  Mr.  T.  Cubitt,  at 
the  houses  at  the  Albert  Gate,  Hyde-park,  and  it  is  much  ap- 
proved. 

The  paper  is  illustrated  by  two  drawings,  showing  the  details 
of  the  scaffolding  and  of  the  brick-raising  machine. 


Mr.  Grissell  approved  of  the  machine,  and  had  found  it  very 
serviceable  at  the  Houses  of  Parliament.  He  intended  to  use  it 
for  erecting  the  Victoria  Tower,  and  should  there  apply  steam 
power  to  it,  when  he  believed,  that  the  economy  of  labour  and 
time  would  be  much  greater  than  at  present ;  but  even  now,  it 
was  a  much  cheaper  and  better  mode  of  conveying  materials  to 
considerable  heights,  than  by  employing  a  large  number  of  men, 
in  the  severe  labour  of  carrying  heavy  hods  up  ladders.  Another 
great  advantage  of  the  machine,  was  its  doing  away  with  much 
of  the  danger,  not  only  of  the  men  mounting  the  ladders,  but 
also  from  encumbering  the  scaffolding  with  a  weight  of  materials. 

The  President  expressed  to  M.  Joumet,  how  much  the  mem- 
bers of  the  Institution  appreciated  every  ingenious  invention  or 
usefid  application  of  machmes,  for  economizing  labour  and  redu- 
cing the  cost  of  works,  which  were  brought  before  the  meetings 
by  foreign  engineers,  or  those  who  were  connected  with  the  exe- 
cution of  constructions.  In  the  Institution,  such  communications 
would  always  be  examined  with  impartiality,  and  with  a  desire 
to  bring  forward  every  really  useful  machine. 
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TEie  President  in  the  Chair. 


**  Dencription  of  the  method  employed  for  repairing  a  chimney 
120  feet  high,  at  the  Cotton  Mill  of  Messrs.  Conper,  Glasgow." 
Bj  Joseph  Colthurst,  Grad.  Inst.  C.  £. 

The  war  in  which  the  tops  of  hish  chimneys  hare  hitherto  heen 
repaired  has  been,  either  by  erecting  an  ootaide  scaffolding  to  the 
fall  height,  or  by  incurring  the,  generally  speaking,  greater  ex- 
pense of  stopping  the  works,  and  allowing  the  chimney  to  cool, 
and  then  sending  a  man  np  the  inside,  who,  by  fixing  spars 
across,  is  able  to  ascend  to  the  top. 

To  aroid  the  expense  and  inconTenience  attendant  on  both 
these  methods  of  proceeding,  the  author  determined  to  adopt  the 
following  means : — 

The  man  engaged  to  ascend  was  famished  with  a  broad  leather 
belt,  to  which  was  attached  a  strong  spring  hook ;  ladder-irons 
were  next  provided,  and  the  man  then  proceeded  to  drive  them 
into  the  joints  of  the  brickwork,  at  intervals  of  aboat  15  inches ; 
then  standing  on  one,  and  being  hooked  to  that  which  was  im- 
mediately opposite  to  his  waist,  he  ascended,  driving  the  ladder- 
irons  in,  one  above  the  other,  until  he  reached  the  top,  from 
whence  he  removed  some  ornamental  plates  of  iron  which  had 
been  loosened  by  a  storm,  and  which  it  was  expected  would  be 
blown  down  on  the  buildings  beneath,  by  the  next  gale  of  wind. 
The  ladder- irons  were  taken  out  as  the  man  descended. 

The  whole  operation  was  performed  in  two  days  and  a  half, 
and  would  have  occupied  less  time,  if  the  smiths  could  have  fur- 
nished the  ladder-irons  as  quickly  as  they  were  required. 

To  ensure  the  safety  of  the  man  employed,  a  rope  was  passed 
tip  withinside  all  the  ladder-irons,  and  was  fastened  to  the  belt 
round  his  waist  and  to  a  pin  driven  into  the  base  of  the  chimney; 
this  rope  was,  of  course,  payed  out  to  him  at  each  step  as  he 
ascended.  It  was  also  intended,  in  order  to  prevent  the  possi- 
bility of  accident,  that  a  cord  should  be  fastened  to  the  belt  and 
then  passed  round  the  chimney,  but  the  ladder-irons,  when 
driven  about  six  inches  into  the  brickwork,  were  found  to  be  so 
firm  as  to  render  both  these  precautions  unnecessary. 

Including  a  bonus  of  ^5  to  George  Wilson,  the  man  employed  to 
execute  the  work,  the  whole  cost  of  these  repairs  was  under  ^13. 

George  Wilson  is  a  native  of  Belfast,  and  since  the  repair  of 
Messrs.  Coupers'  chimney,  has  practised  the  method  described, 
as  a  sort  of  trade,  and  he  has  already  ascended  some  of  the 
highest  buildings  in  the  south  of  Scotland,  amongst  others  the 
chimney  of  the  Dalmuir  Chemical  Works,  and  Carrickfergus 
steeple. 

Tne  paper  is  illustrated  by  a  drawing  Ihowing  the  chimney 
daring  the  process  of  repair. 
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**  Experimental  researches  into  the  properties  of  the  Iron  Ores  of 
Samakoff,  in  Turkey,  and  of  the  Haematite  Ores  of  Cumber- 
land, mth  a  view  to  determine  the  best  means  for  reducing 
them  into  the  cast  and  malleable  states ;  and  on  the  relative 
strength  and  other  properties  of  cast-iron  from  the  Turkish  and 
other  Haematite  Ores."     By  William  Fairbaim,  M.  Inst.  C.  E. 

In  the  smelting  and  manufacturing  of  the  poorer  iron  ores,  as 
they  are  commonly  called,  being  those  in  which  a  large  propor- 
tion of  alumina,  silica,  and  other  foreign  matters  are  contained, 
many  important  improvements  have  in  modem  days  been 
effected ;  but  in  the  reduction  of  the  richer  sorts — haematite 
ores,  those  more  nearly  approaching  pure  iron,  with  very  little 
admixture  of  other  substances,  there  has  been  scarcely  any 
change,  from  the  old  and  expensive  methods,  which  have  for 
several  centuries  prevailed  in  this  and  other  countries.  It  is 
remarkable  that  the  proprietors  of  the  richer  minerals  should 
have  allowed  the  makers  of  iron,  from  ores  of  leaner  quality, 
such  as  the  blackband  and  kidney  ores,  to  have  so  far  out- 
stripped them. 

Except  the  successful  experiments  of  Mr.  Heath,  at  the  Works 
of  Porto  Nuovo,  in  the  East  Indies,  and  the  attempts  now  mak- 
ing by  the  Cleator  Company,  near  Whitehaven,  there  are  few  in- 
stances of  improvements  in  the  smelting  of  rich  ores,  either  in 
this  country  or  on  the  continmit.  It  has  been  stated,  that  the 
Swedish  iron  manufacturers  have  introduced  some  alterations 
into  their  works,  but  they  appear  to  be  of  minor  importance,  and 
to  be  scarcely  entiUed  to  the  name  of  improvements  upon  the 
old  process  used  in  that  country  for  a  long  series  of  years. 

It  is  to  Mr.  Ohanes  Dadian,  an  active  and  enterprising  Ar- 
menian, in  the  service  of  the  Sublime  Porte,  that  we  are  indebted 
for  the  present  inquiry  ;  and  by  that  genUeman's  determination 
to  surmount  every  obstacle,  and  to  solve  the  doubts  of  some 
eminent  chemists,  the  present  results  were  obtained.  Amongst 
other  duties  devolving  upon  Mr.  Dadian,  in  his  recent  visit  to  this 
country,  was  that  of  placing  in  the  hands  of  competent  persons, 
some  samples  of  ores  which  were  sent  from  Turkey,  for  the  pur* 
pose  of  experiment.  The  first  samples  were  small  in  quantity, 
but  a  more  recent  supply,  accompanied  with  some  specimens  of 
bituminous  coal,  enabled  the  experimenters  to  enter  upon  the 
subject  with  increased  confidence,  and  to  pursue  the  enquiry  with 
much  greater  prospects  of  success.  In  addition  to  this,  Mr. 
Dadian  had  fuU  power  to  engage  persons  duly  qualified  for  the 
investigation,  and  whose  skill  and  practical  knowledge  would 
entitle  them  to  the  support  and  confidence  of  their  employera. 

In  consequence,  Mr.  W.  N.  Clay  was  engaged  as  chemist  and 
metallurgist,  and  Mr.  John  Hague  as  engineer. 

As  the  greater  part  of  the  experiments  were  conducted  under 
the  superintendence  of  those  genUemen,  their  separate  reports 
are  given  in  the  order  in  which  they  were  made ;  and  to  prevent 
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confusion  the  facts  are  recorded  as  they  occurred,  from  time  to 
time,  in  the  experiments. 

Previous  to  Mr.  Dadian's  visit  to  England,  he  had  collected 
information  relative  to  the  fuel,  limestone,  &c.,  in  the  district  of 
country  where  the  ore  is  found ;  and  from  the  abundance  and 
quality  of  the  materials,  it  is  presumed,  that  a  moderately  cheap 
iron  of  very  superior  quality  may  be  obtained. 

From  the  description  of  the  country,  as  given  by  Mr.  Dadian 
and  by  Mr.  Zohrab,  who  visited  the  locality  some  years  since,  it 
appears,  that  the  ore  is  brought  down  the  rivers  from  the  higher 
districts,  and  is  deposited  in  the  lower  valleys,  at  a  short  distance 
from  the  sea ;  extensive  tracts  of  country  are  thus  covered,  to  a 
depth  sufficient  to  ensure  an  almost  inexhaustible  supply. 

Before  any  definite  plan  could  be  adopted  for  the  reduction  of 
the  ores,  it  was  deemed  necessary  to  ascertain,  by  careful  ana- 
lysis, their  composition  and  value,  and  for  these  objects  Mr. 
Dadian,  when  last  in  Paris,  consulted  Monsieur  Dumas,  the 
chemist,  and  from  that  gentleman  he  received  a  favorable  re- 
port: that  report  is  not  in  the  author's  possession,  but  from 
statements  received,  it  appeared  only  to  have  differed  in  a  slight 
degree  from  that  of  Mr.  H,  H.  Watson,  of  Bolton,  whose  ana- 
lysis of  the  samples  (which  may  be  taken  as  a  fair  average  of  the 
whole)  gave — 

One  atom     28  H-  one  atom         8  =:  protoxide  of  iron. 
Two  atoms  56  +  three  atoms  24  =  peroxide  of  iron. 

84  32 

84  metal  H-  32  Oxygen     =     116  black  oxide. 

Then  116  :  84  :  :  88  :  63*72  +  quantity  of  metal  per  cent,  in 
the  ore  in  question  by  theory. 

In  this  statement  Mr.  Watson  observes,  "  that  the  oxide 
readily  dissolves,  when  the  ore  is  heated  in  powder  with  hydro- 
chloric acid;"  and  by  thus  treating  100  grains  of  the  ore,  he  ob- 
tained a  solution  of  the  oxide,  and  had  12  grains  of  siliceous 
earth  undissolved ;  the  proportions  would  therefore  be — 

Protoxide  of  iron  ")      qq 
Peroxide  of  iron     y 
Siliceous  earth   .      .      12 


100 
From  the  above  it  is  evident,  that  the  ores  are  nearly  pure 
oxides  of  iron ;  they  are  rich  in  quality,  highly  magnetic,  and 
may  be  easily  separated  from  extraneous  matter  by  the  magnet. 
In  some  of  the  processes  this  separation  may  or  may  not  be 
necessary,  but  in  case  the  silica  be  found  injurious,  the  process 
of  cleansing  may  be  effected  by  a  series  of  magnets  fixed  on  the 
circumference  of  a  wheel,  which,  in  moving  through  the  loose  ore, 
would  attract  the  iron  and  carry  it  round  to  a  revolving  brush,  act- 
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ing  upon  the  periphery,  and  thus  deposit  the  metal  into  a  receiv- 
ing box  on  the  opposite  side.  This  is  probably  the  best  method 
for  obtaining  the  perfectly  pure  oxides ;  but  the  most  expeditious 
mode  would  be  to  cleanse  it  with  a  fan,  in  the  same  way  as 
farmers  winnow  grain,  by  blowing  the  lighter  particles  to  a  dis- 
tance, and  allowing  the  metallic  granules,  as  being  of  higher 
specific  gravity,  to  fall  short  into  a  separate  receiver.  A  third 
method  would  be,  to  wash  the  ore  in  a  current  of  running  water, 
and  thus  free  it  from  all  superfluous  matter  not  required  in  the 
process  of  manufacture.  But  in  these  different  cleansing  opera- 
tions, an  excess  of  the  siliceous  earths  is  assumed,  and  moreover 
that  these  mixtures  are  detrimental  to  the  process  of  deoxidation, 
to  be  effected  either  before  or  after  the  change  in  the  furnace. 

Now,  it  is  not  altogether  clear  that  such  is  the  case,  and  in  the 
absence  of  experiment  it  is  reasonable  to  suppose,  that  instead  of 
these  earths  proving  injurious  they  might  be  found  useful,  in 
combining  with  the  limestone  as  a  flux,  and  thus  vitrifying  the 
silex  at  the  same  instant  the  deoxidating  process  is  going  on. 

These  opinions  are  entitled  to  some  weight,  as  the  separate 
reports  of  Mr.  Clay  and  Mr.  Hague  (although  their  views  are 
not  altogether  similar),  still  inculcate  the  necessity  of  adopting 
some  effective  process  of  deoxidation. 

Before  adverting  to  the  experiments,  it  will  be  necessary 
briefly  to  state  the  opinions  of  several  manufacturers,  to  whom 
the  ores  were  submitted  for  inspection,  and  to  whose  sound 
practical  views  the  country  is  indebted  for  many  valuable  im- 
provements in  the  chemicEd  as  well  as  the  mechanical  process 
of  the  art. 

To  the  iron-maker  and  engineer,  a  minute  chemical  analysis  is 
of  less  importance  than  a  knowledge  of  the  methods  used  in  the 
treatment  of  similar  ores,  derived  from  experimental  and  prac- 
tical research.  It  is  true,  that  none  of  the  iron  ores  of  this 
country  will  bear  a  comparison,  in  point  of  riches,  with  those  of 
Turkey,  excepting,  probably,  the  red  ores  of  Lancashire  and 
Cumberland,  which,  although  varying  in  their  chemical  com- 
pounds, are  in  other  respects  comparative,  and  exhibit  (with  the 
exception  of  the  magnetic  properties)  characteristics  of  a  very 
similar  description. 

According  to  Dr.  Colquhon,  of  Glasgow,  the  Ulverstone  ore 
contains — 

Grs. 

Peroxide  of  iron 90*3 

Silica         5-0 

Alumina 3*0 

Lime         )  . 

Magnesia  j  ^^^*^- 

Water       6*0 

104-3 
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Tbis,  bf  cakaktum,  would  gire  an  sTerage  of  62  per  cent,  of 
iron,  of  nearly  the  same  degree  of  richness  as  the  ores  of 
SamakoC  which,  from  Mr.  Watson's  analysis,  yieldB  63' 72. 

Dr.  Colqahon,  in  his  enqoiry  into  Mr.  Clay's  new  process,  for 
making  malleable  iron  direct  from  the  ore,  states,  "  that  the  red 
ores  of  Lancashire  and  Camberiand  (which  are  a  species  of 
luematite),  are  exceedingly  pure,"  and  from  an  average  sample, 
made  up  with  great  care,  he  foond  its  constitacDts  composed  "of 
62  per  cent,  of  iron,  8  per  cent,  of  earthy  matter,  and  minnte 
quantities  only  of  lime  and  magnesia."  In  other  respects  the 
ores  were  entirely  free  from  phosphorus,  arseuic,  and  sulphur. 

From  this  statement  it  is  obvious,  that  the  Ulverstone  ores, 
operated  upon  by  Dr.  Colquhon,  do  not  widely  differ  from  those 
analyzed  by  Mr.  Watson;  and  Yiewing  their  other  properties, 
they  may  be  considered  to  approximate,  irrespective  of  the 
quantity  of  metal  produced  in  each. 

Concerning  the  other  iron  ores  of  this  country,  unfortunately 
none  of  them  are  analogous  to  those  of  Turkey,  either  as  regards 
their  chemical  constituents,  or  the  process  by  which  they  are 
reduced.  It  is  the  opinion  of  all  the  practical  iron  masters  who 
have  been  consulted,  that  in  smelting,  the  latter  would  require  a 
different  treatment  from  that  pursued  with  the  ores  of  this 
country ;  but  in  making  malleable  iron,  they  are  all  agreed  as  to 
its  fitness  for  Mr.  Clay's  new  process,  and  that  large  quantities 
of  the  finest  quality  might  be  made  direct  from  the  ore,  at  a 
moderate  rate  of  charge. 

On  these  points  there  is  but  one  opinion,  but  the  manufac- 
turers are  somewhat  startled  at  the  idea  of  a  new  process  of 
preparation ;  the  smelting  being  considered  a  work  of  difficulty, 
from  the  expense  and  trouble  which  must  be  incurred,  before  the 
preparatory  process  of  roasting  can  be  accomplished.  In  fact, 
these  opinions  would  infer,  that  the  whole  must  be  looked  upon, 
for  some  time  to  come,  as  an  experiment,  and  that  more  particu- 
larly as  the  material  to  be  worked  upon  is  entirely  new,  and  may 
present  features  of  an  exceedingly  obdurate  and  rejfractory  cha- 
racter. To  a  certain  extent  these  views  may  be  correct,  as  an 
excess  of  silex  might  prove  exceedingly  troublesome,  and  even 
with  every  care  in  the  process  of  smelting,  instead  of  a  carburet 
(by  which  the  melting  pigs  of  this  country  are  so  well  known,  and 
so  justly  appreciated),  a  silicate  of  iron  might  be  the  result.  It 
is  true,  that  a  flux  of  lime  and  a  certain  proportion  of  aluminous 
clay  might  remove,  or  in  a  great  degree  neutralize,  the  effects ; 
but  that  can  only  be  determined  by  experiment,  and  with  such 
obstacles  in  advance,  it  will  be  necessary  to  guard  against  them, 
and  to  arrange  future  operations  with  a  view  to  their  removal. 

But  supposing  them  to  be  overcome  either  by  this,  or  by  the 
cleansing  process  already  alluded  to,  or  by  such  other  means  as 
may  be  deemed  exnedient,  it  is  then  to  be  considered,  how  the 
minute  of  the  particles  of  the  ore  are  to  be  retained  in  the  fur- 
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nace,  dming  the  application  of  a  stmig  and  intent  Uast«  It  ia 
clear  that  some  prcNXss  of  cahrination  most  be  adopted,  in  order, 
not  only  to  depiiTe  the  ore  of  part  of  its  oxrgen  in  the  first 
instance,  bnt  to  effect  its  caibnration,  and  to  hold  it  together 
until  it  is  fused.  For  these  objects  the  following  experiments 
were  entered  upon,  under  the  diiectiona  of  Mr.  Clay  and  Mr. 
Hague. 

The  first  operation  was  to  couTert  one  of  the  cupola  fumaeea 
(4  feet  diameter)  at  the  Canal  Street  Works,  Manchester,  into  a 
blast  furnace ;  this  was  effected,  by  lining  it  with  fire-bricks  to  a 
hdght  of  15  feet,  leaving  a  hearth  of  18  indies  sqfuare^  and  18 
inches  deep ;  it  was  made  2  feet  6  inches  diameter  at  the  boshes^ 
and  tapered  to  IS  inches  at  the  top ;  with  this  furnace,  and  a 
moderately  good  £ui  blast,  the  erpeiiments  were  made. 

Prerious  to  making  the  experiments  at  Manchester,  Mr.  Hi^;ae 
had  tried  the  ores  in  various  ways,  and  had  subjected  them  to 
analysis  and  experiment.     The  firat  was  made  with  only — 

4     oi.  of  iron  ore 

4     OI.  of  chalk 

3     oz.  of  bottle  ^ass 

f  oz.  of  charcoal 

i  oz.  of  day 

12J  oz. 

which,  having  been  deoxidized  in  a  dose  vessd,  and  mdted  in 
the  crudble,  produced  a  super-carburet  of  good  No.  I  pig  iron, 
and  which  worked  fineely  under  the  chisd  and  file. 

The  next  experiment  was  on  a  larger  scale,  and  conasted  of — 

30  lbs.  of  iron  ore 
10  lbs.  of  bottle  ^aas 
8  lbs.  of  day 

48  lbs. 

This,  after  being  roasted,  was  pulverised,  and  nuxed  with 
water ;  it  was  then  formed  into  brides,  and  subsequently  melted, 
with  a  limestone  fiux,  in  the  cupola,  by  a  fim  blast,  and  pro- 
duced a  hard  white  iron,  of  a  quality  varying  between  No.  3  and 
Xo.  4  pigs. 

The  li^t  experiment  was  repeated,  with  the  addition  of  2  lbs. 
of  dav  and  2  lbs.  of  common  salt ;  10  lbs.  of  sccsria  from  the 
last  melting,  being  substituted  for  the  bottle  ^ass.  Hie  pro- 
duce of  this  mixture  was  a  white  No.  3  iron,  nearly  the  same 
as  the  last. 

Other  tests  of  a  dmilar  kind  were  made,  with  nearly  the  same 
success,  but  no  diange  of  any  moment  oocuned  in  the  quality 
of  the  iron,  until  experiments  on  a  more  extended  scale  were 
adopted.    These  are  given  in  the  wofda  of  the  experimenter. 
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"  On  the  Iron  Ore  or  Iron  Sand  of  SamakofF  in  Turkey ;  and  on 
the  best  means  of  reducing  it  into  the  states  of  cast  and  wrought 
iron,  &c."  By  William  Neale  Clay,  Director  of  Iron  Mines  and 
Works  to  the  Sublime  Porte. 

Under  the  direction  of  Mr.  Fairbaim,  of  Manchester,  to  whom 
the  experiments  on  the  Samakoff  iron  ores  were  entrusted,  the 
writer  was  empowered  to  make  such  trials  and  experiments  as,  in 
his  judgment,  were  most  conducive  to  the  full  and  perfect  reduc- 
tion of  the  ores,  into  the  cast  and  malleable  states.  Acting  upon 
these  instructions,  no  time  was  lost  in  making  the  necessary  pre- 
parations ;  and  from  the  faciUties  afforded,  both  at  Manchester 
and  the  Backbarrow  Iron  Works,  near  Ulverstone,  the  most  satis- 
factory results  were  obtained. 

It  would  appear,  that  on  a  small  scale,  and  at  a  great  sacrifice 
of  time,  fuel,  and  labour,  this  ore  had  been  long  used  by  the  na- 
tives, for  the  production  of  small  quantities  of  wrought  iron,  by 
the  ordinary  primitive  method ; — namely,  the  mixture  of  the  ore 
with  charcoal  in  a  deep  hearth,  and  the  employment  of  a  weak 
blast. 

The  casting  of  ordnance  being  a  great  object  with  the  Ottoman 
Government,  more  recent  attempts  had  been  made  to  convert  the 
ore  into  cast  iron,  but  without  success  ;  or  at  all  events  with  so 
little,  as  only  to  produce  a  white  iron,  quite  incapable  of  being  re- 
melted  for  common  purposes.  Very  meagre  information  was 
obtained,  as  to  how  or  where  the  attempts  had  been  made ;  it 
being  merely  stated  that  every  means  had  been  tried,  and  that  the 
iron  produced  could  not  be  recast,  even  into  a  cannon  ball.  That 
these  trials  had  been  made  in  various  countries,  but  always  with 
like  results,  and  the  continuous  failure  in  the  production  of  iron 
fit  for  remelting,  seemed  to  have  produced  a  conviction,  that 
there  was  something  inherent  in  the  ore,  which  prevented  its 
being  reduced,  by  any  means,  into  cast  iron,  of  good,  or  even  of 
common  quahty. 

From  the  information  obtained,  it  appears  that  the  supply  of 
this  beautiful  ore  in  the  lower  valleys  of  Boumelia,  at  a  short 
distance  from  the  sea,  is  almost  inexhaustible.  Although  much 
smaller  in  its  crystals  than  the  celebrated  Wootz  ore  from  Porto 
Nuovo,  in  the  East  Indies,  it  is  so  similar,  that  probably,  like  it, 
it  may  be  found  in  the  mine,  mechanically  combined  with 
quartoze  crystals ; — ^if  so,  nature  has  nearly  purified  it,  by  the 
action  of  the  torrents,  which  have  brought  it  from  its  bed ;  for 
when  it  is  deposited  in  the  valleys,  the  small  portions  of  silex 
still  commingled  with  the  ore^  are  readily  separable  by  many 
mechanical  means. 

In  appearance,  it  very  much  resembles  the  titaniferous  iron 
ores,  and  Mr.  Henry  Hough  Watson,  of  Bolton,  on  being  shown 
a  specimen,  expressed  his  conviction,  that  he  should  find  con- 
siderable quantities  of  that  metalj  as  he  had  done  in  other  sam- 
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pies  of  a  similar  appearance ;  but  this  proved  not  to  be  the 
no  trace  whatever  could  be  detected  of  titanium.  When  freed 
from  its  accompanying  siliceous  earths,  which  amount  to  12  per 
cent.,  it  yields  72*4  per  cent,  of  iron,  a  quantity  which,  denotes 
its  extreme  purity ;  being  the  richest  form  in  which  the  ore  is 
ever  found  in  quantity.  When  combined  with  the  silex,  the  yield, 
by  analysis.  isV?.^  cent..  whicH  is  very  nearly  what  .Is  oh- 
tained  by  fusion  with  carbonaceous  matter,  and  a  flux,  in  the 
crucible. 

Among  the  parties  consulted,  a  difference  of  opinion  has  ex- 
isted, as  to  the  necessity  of  having  the  silex  separated.  Some 
contending,  that  when  vitrified  by  a  due  proportion  of  lim^  the 
resulting  glass  was  rather  advantageous ;  while  others  maintained^ 
that  such  a  glass  was  not  obtainable  from  silex  and  lime  alone, 
and  that  the  presence  of  the  former,  unaccompanied  by  clay, 
rendered  many  ores  of  iron  comparatively  valueless,  there  being 
much  difficulty  in  reducing  the  silicated  oxides  of  iron,  which 
such  ores  would  form,  when  exposed,  per  se,  to  a  high,  tempera- 
ture. 

It  appeared  to  the  author,  that  the  investigation  of  the  phe* 
nomena,  attendant  on  the  fasion  of  the  earths  generally  found 
commingled  with  iron  ores,  was  of  the  greatest  importance,  and 
that  much  of  the  successfrd  practice  of  iron  smelting,  depended 
on  the  proper  vitrification  of  these  earths ;  that  an  important 
analogy  existed  between  the  manufactures  of  glass  and  of  pig 
iron,  and  that  in  order  to  accomplish  successfully  the  production 
of  the  latter,  it  would  be  necessary  to  study  the  theory  of  the 
former.  When  this  w.as  done,  he  conceived  that,  more  par- 
ticularly with  reference  to  the  richer  descriptions  of  ores,  the 
mists  which  were  generally  supposed  to  envelope  the  manufacture 
of  pig  iron,  must  be  rapidly  dispelled  before  the  advancing  light 
of  science,  and  that  many  results,  now  looked  upon  as  unac- 
countable phenomena,  would  be  reduced  to  their  more  rational 
position,  as  calculable  effects  from  appreciable  causes. 

The  author  believes  he  may  claun  priority  of  discovery,  as 
being  the  first  to  poiiit  out  the  true  atomic  character  of  glass,  or 
rather,  that  the  quality  of  that  production  depended  on  its  being 
formed  of  ingredients,  which  were  compounded  in  certain  definite 
atomic  proportions.  This  result  he  arrived  at  (as  nearly  as  he 
can  recollect)  in  the  year  1835,  when  connected  with  the  estab- 
lishment of  Messrs.  Chance  and  Hartley,  near  Birmingham. 
The  making  of  crown  or  window  glass  at  that  period,  like  the 
making  of  pig  iron  at  present,  was  looked  on  as  a  sort  of  manu- 
facturing lottery,  and  the  ''  fonder*'  or  glass  smelter,  who  man- 
aged the  furnace,  was  an  important  person,  who  responded  to 
complaints  of  any  badness  of  quality  in  the  glass,  by  laying  upon 
the  furnace  all  the  blame  of  the  defects.  The  consequence  was, 
that  the  manufacturer  was  constantly  oscillating  between  excesses 
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of  soda  and  lime,  respectively,  as  "  ambittiness"*  or  **  cord'^-f 
preponderated ;  the  former  being  a  symptom  of  too  much  lime, 
the  latter  of  too  much  soda.  The  author  obtained  the  mixtures 
which  had  made  the  very  best  glass,  and  after  much  laborious 
investigation  and  study  of  the  several  decompositions,  that  would 
take  place,  came  to  the  conclusion,  that  this  description  of  glass 
was  a  quinque-silicate  of  lime  and  soda.  On  this  hypothesis,  he 
obtained  from  Mr.  Richard  Phillips,  analyses  of  the  several  mate- 
rials used,  and  by  compounding  them  in  the  above  proportions, 
found,  that  five  atoms  of  silica,  or  say  80  pounds,  with  one  atom 
of  pure  carbonate  of  soda,  say  54  pounds,  and  five  atoms  more  of 
silica  to  one  of  carbonate  of  lime,  say  50  pounds,  or  such  quan« 
tities  of  the  commercial  articles  as  contained  these  proportions, 
universally  and  without  an  exception,  produced  a  beautiful 
transparent  glass,  free  firom  all  the  evils  of  the  old  system. 

The  pots,  which  previously  were  stopped  worlang  at  two- 
thirds  of  their  depth,  were  then  cleared  out  to  the  bottom ;  the 
immaculate  "  fonder^'  was  dethroned,  and  his  excuse  '  of  the 
furnace's  whims'  was  no  longer  allowed.  From  glass  thus  made, 
in  conjunction  with  the  late  esteemed  Dr.  Ritchie,  the  author 
produced  lenses  for  optical  purposes,  of  great  size  and  purity  ; 
he  beheves,  that  the  death  of  that  gentieman,  alone  prevented 
the  more  perfect  accompUshment  of  this  great  desideratum  in 
science ;  and  he  takes  this  opportunity  of  expressing  his  humble 
conviction,  that  optical  glass  wiU  never  be  successfully  produced, 
except  upon  such  principles. 

In  conjunction  with  Mr.  Denham  Smith,  he  soon  after  took 
out  a  patent,  for  the  employment  of  barytes  as  a  solvent  of  silica, 
and  the  first  trial,  on  a  practical  scale,  proved  the  soundness  of 
the  theory ;  for  one  atom  of  carbonate  of  barytes,  say  98  pounds, 
with  five  of  silica,  or  80  pounds,  made  a  true  and  beautiful  glass, 
in  combination  with  the  previously  named  proportions  of  soda, 
lime,  and  silica. 

But  there  exists  this  peculiarity  about  the  silicates  of  lime  and 
barytes,  that,  per  se,  and  even  when  combined  together,  they 
make  a  very  infusible  glass ;  that  made  with  lime,  more  particu- 
larly, is  viscid  and  opaque,  except  at  an  extremely  high  tempera- 
ture. K  glass  botties  were  produced  from  lime  and  sand  alone, 
a  few,  only,  could  be  made  from  the  top  of  the  pot,  while  the 
"  metal "  was  hot ;  its  cooling  would  cause  the  succeeding  ar- 
ticles to  be  more  and  more  filled  with  "  stones  "  or  ''  knots,"  till 
the  whole  mass  would  become  opaque  and  unworkable.  This, 
in  his  opinion,  demonstrates  the  necessity  of  having  another 
neutralizer  of  the  silicic  acid,  in  the  smelting  of  iron  ores,  which, 
when  of  a  purely  siliceous  character,  are  found  very  refractory,  if 
lime  alone  be  used  as  a  flux. 

*  "  Ambittiness"  denotes  the  presence  of  small  opaque  particles. 
t  "  Cord"  is  a  striated  line,  distorting  objects  when  the  pane  of  glass  is 
looked  through. 


Scientific  Notices.  359 

The  glass  bottle  makers  however,  soon  found  that  clay  (briclc 
clay  was  the  best  for  black  bottles)  formed  the  best,  because  the 
cheapest  ingredient,  to  add  to  the  lime,  as  a  co-neutralizer  of  the 
silica.  The  author  regrets,  that  he  had  no  opportunity  of  accu- 
rately investigating  what  compound  of  silicate  of  alumina  is  most 
fusible,  but  ffom  the  fire  days  containing  a  great  proportion  of 
the  latter,  he  thinks  it  is  very  probable,  that  here  also,  a  quinque* 
silicate  may  prove  the  most  fusible  compound ;  that  is,  in  oppo- 
sition to  the  fire  clays,  a  small  proportion  of  alumina  to  a  large 
one  of  silica.  Before  this  can  be  accurately  determined,  the 
higher  order  of  chemists  have  to  decide  on  the  atomic  number  of 
alumina,  which  at  present  seems  unsettled  ;  when  that  is  done, 
he  has  no  doubt  that  a  quinque-silicate  of  lime  and  alumina  will 
be  found  the  best  glass  or  scoria  for  the  manufacturer  of  iron  to 
produce,  flowing  more  readily,  and  releasing  the  oxide  of  iron, 
which  some  unappropriated  silex  might  have  formed  a  connection 
with,  to  a  more  profitable  combination  with  the  carbon  of  the 
fuel. 

The  accurate  experiments  of  Mr.  Mushet,  and  the  practical 
views  he  deduced  therefrom,  satisfied  him,  that  lime  alone  was 
insufficient,  as  a  flux,  for  siliceous  iron  stones,  and  the  practice 
of  the  Backbarrow  Company,  now  nearly  the  only  smelters  of 
iron  with  wood  charcoal  in  the  kingdom,  is,  to  introduce  an  iron 
stone,  from  the  Workington  Coal  Minlss,  the  alumina  of  which 
supplies  the  desired  proportion  ;  hence  their  **  cinder^'  bears  the 
character  of  a  true  glass ; — homogeneous  and  transparent,  except 
when  slightly  tinged  by  charcoal. 

The  author  has  gone  thus  far  into  the  exclusive  subject  of  the 
vitrification  of  silex,  because  that  article  seems,  by  analysis,  to 
be  the  only  adulterative  matter  commingled  with  the  Turkish, 
ore.  He  considers,  therefore,  that  it  is  necessary  to  be  separated 
as  far  as  possible,  and  if  2  or  3  per  cent,  (as  is  probable)  still 
remained,  that  with  lime  (if  it  contains  no  alumina  itself)  a  small 
portion  of  clay  should  be  added.  If  **  natron"  be  obtainable  at 
a  very  cheap  rate,  its  soda  would,  with  the  lime,  occasion  a  more 
rapid  and  fluid  fusion  of  the  silex ;  in  this  case,  if  day  be  not 
readily  obtainable,  none  would  be  requisite. 


NEW  METHOD  OF  BLASTING  ROCKS,  BY  MEANS  OF 

GUNPOWDER. 

BT   H.    COUBBEBAISSE. 


This  method  consists  in  forming  in  rocks  to  be  blasted,  cavities 
or  mines,  of  any  required  size,  according  to  the  eflect  desired  to 
be  produced,  instead  of  the  small  cylindrical  holes  ordinarily 
employed,  which  do  not  admit  of  much  variation  in  size. 
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An  experienced  miner  will  be  able  to  judge,  upon  careful  ex- 
amination, according  to  the  size  and  nature  of  tlie  mass  of  rock 
to  be  removed,  the  most  convenient  situation  and  size  of  the 
cavities  required  to  effect  the  object.  This  having  been  ascer- 
tained, a  cylindrical  hole,  either  vertical  or  inclined,  is  made  in 
the  ordinary  manner,  at  each  place  where  it  is  thought  requisite, 
and  this  is  afterwards  enlarged,  either  by  any  chemical  agents, 
which  will  have  the  effect  of  destroying  the  rock,,  or  by  me- 
chanical means. 

Whatever  may  be  the  means  employed,  a  large  quantity  of 
powder  can  be  lodged  in  this  way  cheaper  than  in  small  cylin- 
drical holes,  and  less  expense  is  incurred  for  ramming  and  firing 
than  for  the  same  quantity  of  powder  lodged  in  small  holes. 
Besides,  the  powder,  being  in  large  quantities,  and  under  greater 
pressure,  bums  better,  gives  out  more  heat,  and  produces  a 
more  powerful  effect  than  if  divided  into  small  quantities. 

The  experiments  made  by  the  inventor  have  realised  his  ex- 
pectations ;  they  were  made  upon  a  calcareous  rock,  in  which 
he  formed  the  cavity  to  receive  the  powder  by  means  of  a  chem- 
ical agent  (hydrochloric  acid)  ;  the  rock  being  detached  in  larger 
masses  by  this  mode  of  applying  the  powder  than  by  the  old 
method,  the  blocks  are  not  thrown  off  with  force,  but  only  moved 
a  short  distance.  As  the  gases  evolved  by  the  combustion  of  the 
powder  do  not  escape  into  the  atmosphere  until  they  have  ex- 
panded to  their  follest  extent,  they  do  not  detonate. 

When  the  cavity  has  been  produced  in  the  calcareous  rock,  by 
the  effect  of  the  hydrochloric  acid  (which  is  poured  therein  three 
several  times  through  a  copper  funnel  about  three  yards  long, 
and  water  afterwards  added  thereto  ;  and  is  allowed  to  act  upon 
the  rock  for  two  hours)  it  is  emptied  by  means  of  small  vessels 
of  the  same  diameter  as  the  hole,  and  from  four  to  five  inches  in 
height,  which  act  in  a  similar  manner  to  pump-buckets,  being 
furnished  with  valves  opening  upwards.  It  is  afterwards  dried, 
by  stuffing  it  with  tow,  which  is  turned  about  and  drawn  out. 

In  order  to  charge,  the  powder  is  poured  in  until  the  cavity  is 
two-thirds  fuU ;  upon  this,  one  of  Bickford's  fuses  is  placed ;  the 
other  third  part  of  powder  is  then  poured  in,  and  the  hole  is 
then  fiUed  up  with  sand, — after  which  the  fuse  is  ready  to  be 
lighted.  The  explosion  takes  place  without  either  flash  or 
detonation,  or  scattering  the  materials ;  a  dead  sound  only  is 
heard,  arising  from  the  cracking  of  the  rock,  and  only  a  shght 
trembling  of  the  mass  is  perceived,  which  is  suddenly  raised  a 
very  little  distance,  and  falls  again,  cracked  in  every  direction. 

The  operation  by  these  improved  means  only  costs  about  five 
pence  per  square  yard,  whilst  by  the  ordinary  method  it  costs 
from  2s.  6d.  to  3s.  6d. — [Acad  des  ScicTices.'] 
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MODE  OF  PUUIFYING  UNSEED  OIL. 

Aboitt  2  lbs.  of  gnlphate  of  iron  (green  yitriol)  are  dissolyed  in 
about  3  quarts  of  rain  water^  and  tbe  solntion  ia  poured  into 
a  large  bottle,  containing  2  Iba.  of  raw  linaeed  ofl.  Tbe  mixture 
IB  tben  exposed  to  tbe  ligbt,  and  stiiTed  once  or  twice  a  day, 
during  a  montb  or  six  weeks, — at  tbe  expiration  of  wbicb  time,  tbe 
linseed  oil  will  be  well  purified  and  bleacbed ;  all  tbe  mucilag- 
inous matter  it  contain^  being  precipitated  in  tbe  solution  of 
aulpbate  of  iron.  Tbe  oil  is  Uien  gently  decanted  from  tbe 
solution,  and  it  will  be  found  perfectly  wbite,  free  from  ex- 
traneous matter,  and  of  a  good  drying  quality.  Tbe  aulpbate  of 
iron  employed  may  serve  for  freak  operations ;  for  wbicb  pur- 
pose, it  is  only  necessary  to  filter  tbe  solution,  and  afterwards  to 
eraporate  and  crystallize  it. — {Journal  des  UsinesJ] 
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COURT  OF  CHANCERY,  WESTMINSTER. 

May  2Stk,  1845. 

TILE   aiTEEN   9.   NEWTON. 

This  case  was  specially  appointed  to  be  beard  before  tbe  Lord 
Cbancellor,  assisted  by  tbe  Master  of  tbe  Rolls,  at  tbe  opening 
of  tbe  Court.  It  was  an  application  to  compel  tbe  defendant  to 
bring  into  Court  a  certain  patent,  to  baye  tbe  same  cancelled,  and 
tbe  seal  cut  tberefrom. 

Mr.  Hindmarsb,  for  tbe  plaintiff,  stated,  tbat  tbe  defendant, 
wbo  is  well  known  to  tbe  Court  as  a  patent  agent  and  civil 
engineer,  bad  obtained  letters  patent  on  tbe  22nd  of  February, 
1841,  for  ''improvements  in  tbe  process  o^  and  apparatus  for, 
purifying  and  disinfecting  greasy  and  oily  substances  or  otber 
matters,  botb  animal  and  Y^etable ;"  tbe  invention  baving  been 
communicated  to  bim  by  a  foreigner  residing  abroad.  And  tbat 
in  due  time  and  form  tbe  defendant  bad,  in  accordance  witb  a 
proviso  in  tbe  grant,  inroUed  a  specification,  setting  fortb  tbe 
features  and  details  of  tbe  said  allied  new  invention  communi- 
cated to  bim. 

But  it  i^ppeared  to  Messrs.  Wilson  &  Co.  (wbo  are  extensively 
engaged  in  tbe  tallow  trade),  after  baving  investigated  tbe  claims 
set  up  under  tbe  said  patent,  tbat  parts  of  tbe  process  bad  been 
known  and  used  in  tbis  country  before  tbe  date  of  tbe  patent. 
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and  that,  therefore,  it  ought  not  to  have  been  granted.     In  con- 
sequence of  this  a  writ  of  scire  facias  was  issued  to  try  the 
question,  whether  the  Crown  ought  not  to  repeal  the  letters 
patent?     This  question  was  tried  before   Lord  Chief  Justice 
Denman,in  the  Court  of  Queen's  Bench,  in  December,  1844,*  and 
defendant  not  being  authorised  by  the  proprietor  of  the  patent 
(resident  in  Paris)  to  defend  this  action,  judgment  was  awarded, 
that  the  patent  must  henceforth  be  considered  to  be  null  and  void. 
Notwithstanding  this  decision  of  the  Court  of  Queen's  Bench,  it 
was  thought  desirable  that  the  patent  itself  should  be  brought 
into  the  Court  of  Chancery,  and  delivered  up  to  be  cancelled. 
Some  discussion  then  ensued  between  the  learned  lords  and  the 
counsel,  as  to  whether  the  Court  of  Queen's  Bench  had  any  right 
to  order  a  superior  court  to  act  in  this  matter  ?     The  original 
inrolment  of  the  patent  had  not  been  taken  from  the  Chancery 
into  the  Court  of  Queen's  Bench,  but  only  a  recital  of  it  pro- 
duced there.     The  Lord  Chancellor  and  the  Master  of  the  Bolls 
enquired,  where  the  learned  counsel  found  precedents  for  their 
present  application  ?     It  was  admitted,  that  there  was  no  case 
upon  record  exactly  similar  to  that  before  the  Court ;  but  one 
bearing  upon  the  point,  occurred  in  the  reign  of  Edward  III., 
in  reference  to  a  charter  granted  to  the  Friars  Carmelites ;  this 
charter  had  been  annulled  by  the  Court  of  Eang's  Bench,  and 
the  Friars  were  ordered  to  take  the  patent  into  the  Court  of 
Chancery  (from  whence  it  had  issued),  there,  according  to  form, 
to  be  cancellated,  crossed  with  lines,  and  the  great  seal  broken 
and  cut  off.    The  application  to  the  Court  of  Chancery,  therefore, 
was,  that  the  defendant  be  compelled  to  bring  the  patent  into 
Court,  and  deliver  it  to  be  so  cancellated  and  destroyed.     This 
application  had  been  notified  to  the  defendant  some  time  back, 
and  his  not  having  thereon  appeared,  the  present  day  had  been 
specially  appointed  for  him  to  come  before  the  Court  with  the 
said  letters  patent.     It  was  urged  by  Mr.  Hindmarsh,  that  the 
defendant  Newton  having  still  failed  to  comply  with  the  order, 
he  ought  now  to  be  committed  to  prison  for  contempt. 

Mr.  Webster,  in  support  of  the  motion,  urged  that  it  was  im- 
portant the  patent  should  be  officially  destroyed  ;  for  the  defen- 
dant might,  notwithstanding  the  verdict  on  the  writ  of  scire 
facias,  go  about  the  country  with  his  patent  in  his  hand,  alarming 
people  with  the  threat  of  legal  proceedings  if  they  used  any  part 
of  the  process  which  he  claimed ;  and  since  the  recent  Act  of 

♦  For  account  of  this  Trials  see  Vol.  XXV.,  p.  416. 
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Lord  Broagham,  he  might  disclaim  the  objectionable  parts  of  this 
patent,  and  restore  it  to  a  yalid  state.  He  therefore  urged  the 
Court  to  compel  the  defendant  to  comply  with  the  order. 

The  Lord  Chancellor  wished  to  know  by  what  process  they 
considered  he  could  compel  the  defendant  to  bring  the  patent 
there  ?  he  knew  of  none.  It  was  admitted  no  case  in  point  could 
be  found ;  the  learned  counsel,  however,  in  an  elaborate  argu- 
ment, upheld  the  propriety  of  the  motion,  and  urged  that  his 
lordship  should  now  make  an  order  as  a  precedent ;  this  appearing 
to  be  the  first  instance  in  which  the  subject  had  been  mooted 
before  the  Court. 

Mr.  Wakefield,  on  the  part  of  the  defendant  Newton^  said,  the 
motion  called  upon  him  to  do  that  which  was  totally  out  of  his 
power  to  comply  with.  He,  the  defendant,  had  no  interest  in 
the  patent  whatever,  nor  in  the  matter  before  the  Court,  further 
than  in  reference  to  his  own  costs  in  defending  himself  against 
this  motion,  and  of  which  he  was  satisfied  he  should  never  be 
repaid.  The  patent  had  been  obtained  by  him,  at  the  instance  of 
a  correspondent  in  France,  on  behalf  of  a  Mr.  Debronfont ;  and 
immediately  after  the  patent  had  been  obtained,  it  was  forwarded 
to  the  foreigner  in  Paris,  and  a  specification  of  the  invention 
inrolled,  literally,  as  he  received  it  From  that  time  the  de- 
fendant has  never  seen  the  patent,  and  although  he  had  made 
repeated  applications  to  the  inventor,  could  get  no  reply,  what- 
ever. He,  the  defendant,  therefore,  had  not  the  letters  patent 
in  his  possession,  and  could  not  obtain  them  to  deliver  up,  as 
required. 

After  some  further  discussion,  it  was  decided,  that  the  inrol- 
ment  of  the  patent  should  be  cancelled ;  that  a  vacator  should  be 
entered  on  the  roU ;  and  that  the  defendant  should  undertake  to 
bring  no  writ  of  error,  or  make  any  assignment  of  the  patent. 


LIST  or  REGISTRATIONS  EFFECTED  UNDER  THE  ACT  FOR  PRO- 
TECTING NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OF 
UTILITY. 


1845. 

Apr.  28.   William  Ridding  ^  Richard  Groves,  of  Walsall,  for  a 
safety  mouth  guard  bit. 
30.  Broum  ^  Green,  of  Luton,  Bedfordshire,  for  an  im- 
proved kitchen  range. 
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May    1.  James  Dixon  S^  Sons,  of  Comish-place,  Shefliield,  for  a 
syphon  coffee  filterer. 

5.  John  Young  and  Robert  Boyle,  of  Ayr,  for  an  improved 
draining  tile  and  sole  machine. 

7.  John  Soden  Holbeche,  of  Sutton  Coldfield,  Warwick- 
shire, for  a  bench  plane  iron. 

9.  Augiutus  Septimus  Braithwaite,  of  Lamb's  Condoit- 

street,  London,  for  a  portable  taper  holder. 
10.  James  Ch^idley,   of   28,   Berkeley Hstreet,  Connaoght- 
sqoare,  for  the  screw-horse  shoe,  &c.,  caoutchouc  pad. 

13.  Miguel  Theodore  de  Folly,  of  29,   Harringtonnstreet, 

Hampstead-road,  and  8,  Lowther  Arcade,  Strand,  for  a 
geometrical  key-board  for  the  piano-forte. 

14.  John  Windsor,  of  2,  Meredith-street,  Clerkenwell,  for 

a  carving  knife. 

14.  Francis  Spink  Cooper,  of  Bishopwearmouth,   in   the 

county  of  Durham,  for  an  internal  deflecting  chimney- 
top  or  ventilator. 

15.  Samuel  Scattergood,  of  32^,  Livery-street,  Birmingham, 

for  a  new  sliding-handle  for  surveyors'  and  other 
measuring  tapes. 

19.  John  Henderson,   of  the  Planes,    Bishopwearmouth, 

Durham,  for  a  machine  for  making  tiles. 

20.  Benjamin  Skidmore,  of  Prince's  End,  Tipton,  Stafford- 

shire, for  a  pumping  engine. 
20.  Bent  ley  ^  Bailey,  of  Bedford,  for  an  improved  irrigator. 

22.  Henry  Lamplough,   of  88,  Snow-hill,  for  a  stock  or 

stiffener. 

23.  Joseph  Biggs  ^  William  Bowmar,  of  Leicestershire,  for 

an  instrument  to  fold  the  sides  of  the  fingers  of 
gloves. 

24.  William  Day,  of  353,  Strand,  for  a  portable  shower- 

bath. 

26.  W.  8^  J,  Galloway,  of  Manchester,  for  a  design  for 
the  shape  or  configuration  of  internal  flues  in  a  steam- 
engine  boiler,  having  for  its  object  the  consumption 
of  smoke. 

29.  Joseph  Willington  Lane,  of  Witney,  for  the  American 
cooking  stove. 
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That  have  passed  the  Great  Seal  of  IRELAND,  to  the  15th  of 

May,  1845,  inclusive. 


To  James  Kfiher,  the  younger,  of  Radford  Works,  in  the  parish 
of  Radford,  in  the  county  of  Nottingham,  Gent.,  and  James 
Gihbons,  of  New  Radford,  in  the  said  parish  of  Radford,  ma- 
chinist,  for  certain  improTements  in  the  mannj&ctore  of  figored 
or  ornamented  hice  or  net,  and  other  fiihrics. — Sealed  22nd 
April. 

William  Prosser,  Jan.,  Esq.,  of  Pimlico,  and  Jean  Baptiste  Garcano, 
of  MOan,  Gent.,  for  improvements  in  working  atmospheric 
ndlways, — being  a  commnnication. — Sealed  29th  ApriL 

Alexander  Tombnll,  of  48,  Rnssell-square,  in  the  county  of 
Middlesex,  Doctor  of  Medicine,  for  a  new  mode  or  method  of 
more  expeditiously  and  effectually  tanning  hides  and  skins,  and 
of  extracting  and  separating  the  catechuic  add  from  the  tannic 
add  in  the  catechu,  or  terra  japonica,  used  in  tanning.  Sealed 
15th  May. 


Granted  for  SCOTLAND,  subsequent  to  April  22nd,  1845. 


To  Gharles  Louis  Felix  Franchot,  of  Paris,  engineer,  for  im- 
provements  in  air-engines. — Sealed  28th  April. 

John  Herbert  Blakey,  of  Dundee,  Forfiurshire,  flax  spinner,  for 
improvements  in  spinning  throstles. — Sealed  30th  April. 

Elijah  Galloway,  of  the  Strand,  London,  engineer,  for  improve- 
ments in  propelling  railway  carriages. — Sealed  30th  April. 

James  CaldweQ,  of  Broad-street,  Ratdiff,  in  the  county  of  Mid- 
dlesex, for  improvement  in  capstans,  windlasses,  and  machi- 
nery for  raising  and  lowering  weights,  and  also  in  ships' 
riding  bits.— Sealed  30th  ApriL 

James  BazLey,  jun.,  of  Manchester,  cotton  spinner,  for  certain 
improvements  in  tube  flyers,  used  in  machinery  for  roving  and 
slid>bing  cotton  and  other  fibrous  substances. —  Sealed  2nd 
liay. 
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Henry  Phillips,  of  Clist  Honiton,  in  the  coonty  of  Devon,  chemist, 
for  improvements  in  purifying  gas. — Sealed  5th  May. 

John  Coope  Hadden,  of  Idverpool-street,  Eang's-cross,  in  the 
county  of  Middlesex,  civil  engineer,  for  improvements  in 
preparing  sleepers,  chairs,  and  spikes,  and  constructing  wheels 
for  railways. — Sealed  5th  May. 

John  Sylvester,  of  Great  Russell-street,  Bloomshury,  dvil  engi- 
neer, for  improvements  in  stoves  and  fire-places. — Sealed  7th 
May. 

Henry  Borrisldll  Taylor,  of  Piccadilly,  lamp  manufacturer,  for 
hnprovements  in  apparatus  for  transmitting  light  from  kmp 
and  other  burners. — Sealed  7th  May. 

Thomas  Russell,  of  Kircaldy,  flfeshire,  iron-founder,  and  John 
Peter,  jun.,  of  Kirkland  Works,  in  the  said  county,  for  certain 
improvements  in  flax  spinning,  and  flax  spinning  machinery, 
which  are  also  applicable  to  the  manufacture  of  other  fibrous 
substances. — Sealed  8th  May. 

James  Lamb  Hancock,  Frederick  Augustus  Lamb  Hancock,  and 
William  Lamb  Hancock,  of  the  parish  of  Guildsford,  Mont- 
gomeryshire, for  an  improved  rotatory  engine. — Sealed  13th 
May. 

Thomas  Brown  Jordan,  of  CoUege-road,  Pimlico,  London,  mathe- 
matical divider,  for  improvements  in  machinery  and  apparatus 
for  cutting,  carving,  and  engraving. — Sealed  22nd  May. 

Frederick  Ransome,  of  Ipswich,  engineer,  for  improvements  in 
the  manufacture  of  artificial  stone  for  grinding  and  other 
purposes. — Sealed  22nd  May. 

George  Spencer,  of  Hungerford-street,  West  Strand,  London^ 
engineer's  draftsman,  for  improvements  in  propelling  vessels 
on  inland  waters. — Sealed  22nd  May. 


SEALED    IN    ENGLAND. 

1845. 


To  Samuel  Wilkes,  of  Wolverhampton,  Sta£fordshire,  iron-founder, 
for  improvements  in  the  manufacture  of  hinges.  Sealed  26th 
April — 6  months  for  inrolment. 
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John  Sylvester^  of  Great  Rassell-street,  Bloomsbury,  d^il  engineer, 
for  improvements  in  stoves  and  fire-places.  Sealed  29th  April 
— 6  months  for  inrolment. 

William  Gilmour  Wilson,  of  Earl-street,  engineer,  for  improve- 
ments in  the  constmction  of  wheels  for  carriages.  Sealed  29th 
April — 6  months  for  inrolment. 

William  Maugham,  of  Newport-street,  consulting  chemist,  and 
Archibald  Bunlop,  the  younger,  of  Upper  Thames-street,  Gent., 
for  improvements  in  the  manuflEusture  of  ale,  porter,  and  other 
fermented  liquors.  Sealed  29th  April — 6  months  for  inrolment. 

Frederic  Lesnard,  of  Keppel-street,  Middlesex,  engineer,  for  im- 
provements in  generating  steam,  and  evaporating  liquids. 
Sealed  29th  April — 6  months  for  inrolment. 

James  Nasmyth,  of  Arundel-street,  Middlesex,  Grent.,  for  certain 
improvements  in  engines  or  machines  for  obtaining  and  apply- 
ing motive  power.  Sealed  29th  April — 6  months  for  inrol- 
ment. 

John  Herbert  Blakey,  of  Dundee,  flax  spinner,  for  improvements 
in  spinning  throstles.  Sealed  29th  April — 6  months  for  in- 
rolment. 

John  Read,  of  Begent's-circus,  mechanist,  for  certain  improve- 
ments in  machinery  or  apparatus  for  raising  and  forcing  fluids. 
Sealed  29th  April — 6  months  for  inrolment. 

James  Ambler,  sen.,  of  Manningham,  Yorkshire,  manufacturer, 
for  improvements  in  preparing  and  combing  wool.  Sealed  1st 
May — 6  months  for  inrolment. 

James  Darnell,  of  Belmont,  Ramsgate,  Gent.,  for  improvements 
in  machinery  for  beating  and  brushing  carpets.  Sealed  1st 
May — 6  months  for  inrolment. 

James  Francis  Pinel,  of  Skinners-placc,  Size-lane,  chemist,  for 
certain  improvements  in  the  mode  of  treating  £arinaceous  sub- 
stances.    Sealed  1st  May — 6  months  for  inrolment. 

Richard  Prosser,  of  Birmingham,  civil  engineer,  for  improve- 
ments in  the  manufacture  of  metal  tubes,  and  in  the  machinery 
and  apparatus  for  producing  the  same.  Sealed  1st  May — 6 
months  for  inrolment. 

Frederick  George  Underhay,  of  Wells-street,  Gra/s-inn-road, 
brazier,  for  improvements  in  taps  and  valves,  Sealed  3rd  May 
— 6  months  for  inrolment. 

Charles  Attwood,  of  Bishop  Oak,  near  Walsingham,  Durham, 
Esq.,  for  certain  improvements  in  manufacturing  iron.  Sealed 
3rd  May — 6  months  for  inrolment. 
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William  Badky,  of  Labomam-terrace,  KingnUnd-road,  MiddleKS, 
engineerhig  chemut,  for  certain  improrements  in  the  prodoc- 
tion  of  gases,  and  for  their  application  to  purposes  of  general 
illamination ;  and  in  the  apparatos  and  machinery  to  be  em- 
ployed in  mannfactorii^  measuring,  and  distnbating  the 
same.     Sealed  3rd  May — 6  months  for  inrolment. 

William  Brindley,  of  Liverpool-road,  piyer-manufactiirer,  for  im- 
provements in  the  mannfactnre  of  trays,  and  other  japanned 
wares,  and  various  articles  of  japanners*  and  other  waie^  made 
of  pulp.     Sealed  3rd  Biay — 6  months  for  inrolment. 

James  Foreman,  of  Banelagh-road,  for  certain  improvements  in 
the  construction  and  mannfactnre  of  pipes  and  tubes,  applicable 
to  locomotive  purposes,  and  to  the  conveyance  of  water,  gas, 
and  other  fluids, — ^being  a  communication.  Sealed  6th  May 
— 6  months  for  inrolment. 

Charles  Wheatstone,  of  ConduitHstreet,  Middlesex,  Esq.,  and 
William  Fothergill  Cooke,  of  Kidbrooke,  Blackheath,  Esq.,  for 
improvements  in  electric  telegraphs,  and  in  apparatus  relating 
thereto ;  part  of  which  improvements  are  applicable  to  other 
purposes.     Sealed  6th  May — 6  months  for  inrolment. 

Joseph  Hill,  of  Ipswich,  Suffolk,  wire-worker,  for  improvements 
in  manufacturing  wire  fabrics  for  blinds,  and  other  uses. 
Sealed  6th  May — 6  months  for  inrolment. 

Joseph  Burch,  of  Craig  Works,  Macclesfield,  Cheshire,  calico 
printer,  for  improvements  in  machinery  for  printing  calico  and 
other  fabrics ;  part  of  which  improvements  is  applicable  to 
other  purposes  where  resistance  to  heat  is  required.  Sealed 
6th  May — 6  mouths  for  inrolment. 

Albert  Daniel  Hindley,  of  Bemers-street,  Oxford-street,  carpet  ma- 
nufacturer, for  improvements  in  the  manu£Eu;ture  of  carpets  and 
other  piled  fabrics.     Sealed  6th  May — 6  months  for  inrolment. 

Joseph  Amesbury,  of  Devonshire-street,  Portland-place,  surgeon, 
for  improvements  in  apparatus  for  the  relief  or  correction  of 
stiflhess,  weakness,  or  distortion  in  the  human  body.  Sealed 
6th  May — 6  months  for  iurolment. 

George  Duckett  Barber  Beaumont,  of  Sandy-combe  Lodge,  Twick« 
enham,  for  improvements  in  propelling  carriages.  Sealed  8th 
May — 6  months  for  inrolment. 

John  M'Intosh,  of  Glasgow,  Gent.,  for  improvements  in  preparing 
materials  for  coloring  and  printing  calicoes,  and  other  fabrics, 
and  improvements  in  printing  and  ornamenting  fabrics.  Sealed 
8th  May — 6  months  for  inrolment. 
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William  Proaser,  jon.^  of  Pimlico,  Esq.,  and  Jacob  Brett,  of 
HanoTer-square,  both  in  the  ooonty  of  Middleaex,  for  improre- 
mentB  in  nilways,  and  in  propelling  railway  caniages.  Sealed 
10th  May — 6  months  for  inrolment. 

John  MeDar  Chiqmian,  of  Neweaatie-iipon-Tyne,  banker,  for  im- 
proTements  in  the  mamifoeture  of  raila  and  other  parts  of 
railways.    Sealed  l(Hh  May — 6  months  for  inrolment. 

George  Fergosson  UHlson,  of  BeLnont,  Yanihall,  Gent.,  and 
George  Gwynne,  of  Regent-street,  GenL,  and  James  Pillans 
unison,  of  Belmont,  Yanihall,  aforesaid,  GenL,  for  improTe- 
mmts  in  treating  oertain  inflammable  matters,  and  in  the 
mannfocture  of  candles  and  soap.  Sealed  l(Hh  May — 6  montha 
for  inrolment. 

Frederick  Bansome,  of  Ipswich,  engineer,  for  improTements  in 
comlnning  small  coal  and  other  matters,  and  in  preserving 
wood.     Sealed  10th  May — 6  montha  for  inrolment. 

John  Parsons,  of  Stones^row,  St.  Pancras,  machinist,  for  certain 
improTcments  in  the  mannfocture  of  fad,  and  in  apparatus  for  the 
use  of  the  same.     Sealed  10th  May— 6  months  for  inrolment. 

Charies  James  Smith,  of  Binnin|^iam,  for  certain  inqproTementa 
in  artillery,  guns,  pistola,  and  other  fire-arms,  and  in  the  appa- 
ratus to  be  used  thefrwidi.  Sealed  14th  Mty — 6  months  for 
inrolment. 

John  Henry  Pape,  of  New  Bond-street,  piano-forte  mannfartorer, 
for  improvements  in  mnaical  inatmments.  Sealed  1 7th  M^y — 
6  months  for  inrolmenft. 

Apaley  PeUatt,  of  Falcon  Glass  Works,  HoUand-street,  ^aas 
manufoctnrer,  and  Frederick  Pellatt,  of  Blackheath,  Gent.,  for 
improTements  in  the  mannfoctore  of  ^ass,  and  in  casting, 
rolling,  moulding,  blowing,  and  drawing  g^ass.  Sealed  17th 
May — 6  monihs  for  inrolment. 

Thomas  Wells,  of  Ware,  Hertfordshire,  whitesmith,  for  improve- 
ments in  the  construction  of  timber  and  othor  jacks  and  floor 
cramps.     Sealed  17th  May — 6  months  for  inrolment. 

Alezandor  M'Dongall,  of  Daisy  Bank,  Manchester,  Gent.,  for  cer- 
tain improvements  in  the  method  of  working  atmospheric  rail- 
ways.    Sealed  17th  May — 6  months  for  inrolment. 

Louis  AnUHne  Ritterbandt,  of  Geiiard-atreet,  Doctor  of  Medicine, 
for  certain  unprovments  in  the  apphcaiion  of  heat  to  boilers, 
for  generating  steam ;  which  improvements  maybe  also  spplied 
to  other  purposes  where  heat  ia  required.  Sealed  17th  May — 
6  months  for  inrolment. 
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Christoplier  Nickels,  of  Tork-road,  Lambeth,  Grent^  for  improve- 
ments in  binding  and  covering  books,  pamphlets,  portfolios, 
writing  cases,  and  other  similar  articles.  Sealed  20th  May — 
6  months  for  inrolment. 

James  Fletcher,  of  Manchester,  machine  maker,  for  certain  im- 
provements in  machinery  or  apparatus  for  preparing,  roving, 
and  slabbing  cotton  and  other  fibrous  substances.  Sealed  22d 
May — 6  months  for  inrolment. 

Charles  Joseph  Hullmandel,  of  Great  Marlborough-street,  litho- 
grapher, for  certain  improvements  in  producing  patterns  upon 
earthenware  and  porcelain.  Sealed  22nd  May — 6  months  for 
inrolment. 

Thomas  Bazley,  jun.,  of  Manchester,  cotton  spinner,  for  certain 
improvements  in  tube  flyers,  used  in  machinery  for  roving  and 
slubbing  cotton  and  other  fibrous  substances.  Sealed  22d  May 
—6  months  for  inrolment. 

James  Heath  Lewis,  of  Dover,  printer,  for  certain  improvements 
in  printing.     Sealed  22nd  May — 6  months  for  inrolment. 

Edward  Wilkins,  of  Blue  Anchor  road,  Bermondsey,  tanner,  for 
an  improvement  or  improvements  in  the  manufacture  of  leather. 
Sealed  22nd  May — 6  months  for  inrolment. 

Pierre  Armand  le  Comte  de  Fontainemoreau,  of  Skinners-place, 
London,  for  certain  improvements  in  dissolving  and  separating 
the  oxides  from  the  metals  and  metallic  substances, — being 
a  communication.  Sealed  22nd  May — 6  months,  for  inrol- 
ment. 

Augustus  Septimus  Braithwaite,  of  St.  Martin' s-le-Grand,  London, 
Gent.,  for  certain  improvements  in  buckles,  clasps,  aud  other 
fastenings, — ^being  a  communication.  Sealed  22nd  May — 6 
months  for  inrolment. 

Robert  Kerr,  of  Thread-street,  Scotland,  manufacturer,  for  certain 
improvements  in  hand-loom  weaving,  and  for  producing  a 
double  fabric  of  raised  figure  work  in  the  same  loom,  by  one 
process  of  weaving.  Sealed  22nd  May — 6  months  for  inrol- 
ment. 

James  Clark,  of  Glasgow,  power-loom  weaver,  for  improvements 
in  the  manufacture  of  fabrics  from  fibrous  materials.  Sealed 
22nd  May — 6  months  for  inrolment. 

Michel  Boche,  of  Paris,  manufacturer,  for  improvements  in  appa- 
ratus for  measuring  charges  of  powder  and  shot.  Sealed  22nd 
May — 6  months  for  inrolment. 
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James  Napier,  of  Hoxton,  dyer,  for  improvements  in  treating 
mineral  waters  to  obtain  products  therefirom,  and  for  separa- 
ting metals  from  other  matters.  Sealed  22nd  May — 6  months 
for  inrolment. 

Richard  Coleman,  of  Colchester,  iron-founder,  for  improve- 
ments in  the  construction  of  harrows  and  sheep  folds.  Sealed 
22nd  May — 6  months  for  inrolment. 

Henry  Deacon,  of  Eccleston,  engineer,  for  improvements  in  appa- 
ratus for  grinding  and  smoothing  plate-glass,  crown-glass,  and 
sheet-glass.     Sealed  22nd  May — 6  months  for  inrolment. 

Jeremiah  Simpson,  of  Burslem,  oven  builder,  and  Joshua  Seddon, 
of  Burslem,  aforesaid,  earthenware  manufacturer,  for  an  im- 
proved method  of  constructing  the  flues  and  interior  arrange- 
ments of  ovens  and  kilns,  used  by  manufacturers  of  china  and 
earthenware. — Sealed  24th  May — 6  months  for  inrolment. 

Richard  Fell,  of  No.  54,  Crown-street,  Finsbury,  Middlesex, 
plumber,  for  certain  improvements  in  the  generation  and  appU- 
cation  of  steam,  and  in  obtaining  and  applying  motive  power. 
Sealed  24  th  May — 6  months  for  inrolment. 

Julius  Adolph  Detmold,  of  the  City  of  London,  merchant,  for 
improvements  in  the  construction  of  metallic  boats  and  other 
vessels,  having  curved  surfaces, — being  a  communication. 
Sealed  24  th  May — 6  months  for  inrolment. 

John  Constable,  of  the  City  of  London,  merchant,  for  certain  im- 
provements in  the  manufacture  of  gas  for  lighting  and  heating, 
— ^being  a  communication.  Sealed  24th  May — 6  months  for 
inrolment. 

William  Prosser,  jun.,  Esq.,  of  Pimlico,  and  Jean  Baptiste 
Carcano,  of  Milan,  Grent.,  for  improvements  in  working  at- 
mospheric railways, — being  a  communication. — 6  months  for 
inrolment. — Sealed  18th  December,  1844. 

Henry  Pinkus,  of  51,  Great  Marlborough-street,  Esq.,  for  im- 
provements in  obtaining  and  applying  motive  power  toim* 
pelling  machinery. — 6  months  for  inrolment. — Sealed  27th 
December,  1844. 

[The  two  last  patents  being  opposed  at  the  Great  Seal,  were  not  sealed 
till  the  24th  May,  1845,  but  bear  date  the  day  they  would  have  been 
sealed,  had  such  opposition  not  have  been  entered,  per  order  of  the 
Lord  Chancellor.] 
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RECENT  PATENTS. 

7b  Thomas  Fullsr,  qf  the  firm  qf  Wm.  Collier  ^  Co,,  of 
Manchester,  in  the  county  qf  Lancaster,  et^fit^eer,  for 
certain  improveme$Us  in  machinery,  tools,  or  (g^paratus 
for  turning,  boring,  and  cutting  metals  and  other  sub- 
stances,—[Sesled  29th  October^  1844.] 

This  invention  consists  in  a  novel  arrangement  of  mechanism 
for  performing  the  several  operations  of  turning,  boring, 
sliding,  screw-cutting,  and  wheel-cutting  (as  required),  in  one 
engine  or  machine. 

In  Plate  XVI.,  fig.  1,  is  an  end  elevation  of  the  machine, 
exhibiting  the  general  arrangement  of  the  tool  for  turning, 
boring,  sliding,  screw-cutting,  and  wheel-cutting;  fig.  2,  is 
a  side  elevation  of  the  machine ;  and  fig.  3,  is  a  plan  or 
horisoutal  view  of  the  same,  as  seen  from  above,  a,  is  the 
head  for  wheel-cutting ;  b,  the  spindle  or  turning  head-stock ; 
c,  the  lathe-bed,  with  its  carriage  and  loose  head-stock ;  d, 
the  driving  connection  between  the  spindle  and  regulator* 
screw ;  e,  the  connection  between  the  handle-shaft  and  the 
regulator-wheel  f,  for  dividing,  when  cutting  the  teeth  of 
wheels ;  and  o,  is  the  cutter  for  metal,  which  may  be  driven 
in  any  convenient  manner.  Figs.  7,  and  8,  are  two  detached 
views  of  the  spindle  and  cutter  for  cutting  wood  wheel  pat- 
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terns  or  cogs,  and  when  used,  they  are  to  be  put  in  the  place 
of  the  cutter  and  spindle  o. 

Figs.  4,  5,  and  6,  represent,  in  three  different  views,  a 
particular  arrangement  of  mechanism  for  moving  the  tool- 
carriage  by  means  of  a  screw,  when  used  for  screw-cutting 
and  sliding,  and  turning  transverse  surfaces;  the  screw  being 
used,  in  the  latter  cases,  simply  in  the  character  of  a  shaft, 
and  in  such  a  way  that  the  threads  of  the  screw  are  preserved 
in  perfect  condition,  to  be  used  exclusively  for  screw-cutting: 
fig.  4,  is  a  longitudinal  section ;  fig.  5,  a  transverse  section ; 
and  fig.  6,  a  plan  view  of  the  arrangement,  a,  is  the  regu- 
lator-screw, with  a  groove  i,  extending  the  whole  length  of 
its  thread ;  c,  is  a  worm,  with  its  key  fitting  and  sliding  in 
the  groove  b ;  the  worm  over-riding  the  threads  of  the  screw, 
and  working  in  the  wheel  d,  which  drives  the  mitre-wheels 
e,  e ;  they  again  through  the  shaft/,  driving  the  spur-wheels 
ff,  g,  and  the  pinion  h,  which,  working  in  the  rack  i,  moves  the 
carriage  for  "sliding."  When  employed  for  "surfacing,^' 
the  worm  c,  gives  motion  (as  just  described)  to  the  mitre- 
wheels  e,  e ;  but  the  shaft  f,  is  pushed  endwise,  and  while 
the  spur-pinion  g,  is  thus  put  out  of  gear,  the  spur-wheel /, 
is  brought  into  gear  with  the  pinion  k :  this  pinion  is  on 
the  end  of  the  screw  /,  which  moves  the  slide  for  transverse 
surfacing.  When  used  for  "  screw-cutting,"  the  spur-wheel/, 
and  the  mitre-wheel  e,  are  moved  out  of  gear,  and  the  clasp- 
nut  n,  closed ;  the  spur-pinion  g,  remains  in  gear,  so  as  to  be 
ready  for  use  in  running  back  the  carriage,  by  means  of  a 
handle  on  the  end  of  the  shaft  f,  which  acts  upon  the  rack 
through  the  medium  of  the  wheels  g,  g,  h.  The  worm  e, 
rests  upon  the  lugs  m,  m,  and  thereby  forms  a  support  or 
bearing  to  the  screw,  without  coming  in  contact  with,  or  in 
any  way  injuring  its  threads ;  and  at  the  same  time  keeps  the 
screw  always  parallel  with  the  line  of  centres,  and  central 
with  the  clasp-nut  w,  n. 

The  patentee  claims,  as  his  invention,  the  novel  and  parti- 
cular arrangement,  combination, or  construction  of  mechanism 
or  apparatus,  designed  for  the  purposes  of  turning,  boring, 
sliding,  screw-cutting,  and  wheel-cutting,  in  one  engine, 
machine,  or  too^,  as  exhibited  in  figs.  1,  2,  and  3,  in  the 
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drawing ;  snd  paiticiilarly  the  detailed  srnuigeBMBi  »heini 
in  figs.  4,  5,  and  6,  of  the  worm  c,  o^er-iiding  the  legidatDr* 
acrew  a,  in  the  manner  and  for  the  purpose  abore  described^ 
whether  in  connection  with  the  wheel-catting  apparatna^  or 
otherwise.— [/jvie>&rf  im  ike  Petty  Bag  Office,  April,  1845.] 

Speciaeadoo  drzini  hj  yttwa%,  Newtoo  and  Sob. 


To  Javes  Habeisox,  of  Irwell  House,  m  the  parish  ef 
Bury,  im  the  cmmty  of  Lameaster,  mmmfactMrer,  for  c«r- 
taim  improvements  m  machinery  or  nq^paratms  for  sptmamg 
cotton  and  other  filroas  suistances. — [Sealed  15th  Jnlj, 
1844.] 

This  inrention  applies  to  that  class  of  spinning  machinery 
called  ''  mnlcs/'  "  billies/'  ''  stretchers/'  and  "jennies/'  and 
particnlarj  those  called  "  self-actors  /'  and  consists,  firstly, — 
in  the  norel  application  of  a  reroliring  dearing-shaft  or 
roller  to  the  firont  of  the  nJler-beam  of  such  machines,  to 
collect  any  waste  flyings  or  loose  filaments  of  cotton,  or  other 
fibrous  substance  that  may  £dl  firom  the  drawing  rollers, 
daring  the  process  of  spinning;  and  also  to  remoTC  or  take 
np  all  waste  that  may  accomalate  on  the  t<^  of  the  male- 
carriage,  as  it  passes  under  the  roHer-beam  when  ''patting 
ap/'  This  shaft  is  caased  to  rerolre  by  means  of  a  band 
passing  aroond  a  grooved  paDey  on  its  end  (or  otherwise), 
and  as  it  revolres  in  the  same  direction  as  the  male-carriage 
passes  under  it,  while  ''going  in,"  but  rather  &ster  than  the 
carriage,  it  is  evident  that  it  will  collect  or  lick  up  the  loose 
waste,  whichcrer  way  the  carriage  may  be  passing  under  it. 

The  invention  consists,  secondly,  in  causing  the  clearing- 
shaft  to  travel  up  the  firont  of  the  roDer-beam,  during  the 
"  going  out"  of  the  carriage,  and  jost  at  the  close  of  the 
stretch,  so  as  to  dear  the  firont  of  the  roDer-beam,  and  also  the 
front  of  the  stands  which  carry  the  drawing-rollers.  This  is 
effected  by  placing  bashes  or  collars  at  intervals  along  the 
whole  length  of  the  machine,  around  the  clearing-roDer,  in 
which  it  can  revolve  loosely ;  to  these  bashes  chains  or  bands 
are  fastened,  which  pass  over  the  roDer-beam  to  palleys,  placed 
at  corresponding  intervals  upon  a  shaft,  behind  the  drawing- 
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tt)ller8 ;  these  pulleys  have  counterbalance  weights  attache<i 
to  the  side  farthest  from  the  roller-beam^  which,  by  the  chains 
being  attached  to  them,  will  assist  in  raising  the  clearer- 
shaft.  The  chain  from  one  of  the  bushes,  instead  of  being 
fastened  to  the  pulley,  passes  around  it,  and  thence  over 
carrier-pulleys  to  a  rod  sliding  in  bearings,  fixed  to  the  rail- 
way upon  which  the  mule-carriage  traverses ;  this  rod  has  a 
pin  or  stud  extending  from  it  in  a  horizontal  direction, 
against  which  an  arm,  fixed  to  the  carriage,  strikes,  at  or  neat 
the  close  of  each  stretch,  and,  by  carrying  the  rod  with  it, 
will  cause  the  chain  to  lift  the  clearer-shaft  (which  is  con- 
tinually revolving),  and  carry  it  up  the  front  of  the  roller-beam, 
thereby  collecting  all  the  waste  upon  its  surface.  As  soon 
as  the  mule-carriage  commences  its  "  going  in,^'  the  clearer- 
shaft  will  fall  slowly  into  its  original  position,  and  clear  or 
sweep  the  top-board  of  the  carriage,  as  it  passes  under  the 
roller-beam. 

When  these  improvements  are  applied  to  a  mule  or  similar 
machine,  the  top-board  of  the  carriage  should  be  made  level, 
instead  of  being  placed  at  an  angle  with  the  horizon,  as  usual ; 
but  if  it  is  desired  to  apply  this  invention  to  mules,  without 
altering  the  top-board  of  the  carriage,  the  clearer-shaft  may 
be  mounted  in  the  ends  of  a  series  of  levers,  having  their 
fulcra  below  the  roller-beam,  and  being  weighted  at  their 
other  ends ;  which  levers,  by  vibrating  upon  their  fulcra,  will 
allow  the  clearer-shaft  to  adapt  itself  to  the  inclination  of  the 
carriage  top,  as  it  passes  under  the  roller-beam.  A  'stop  or 
guide  must  be  placed  below  the  clearer-shaft,  to  prevent  it 
from  falling  below  the  level  of  the  lowest  point  of  inclination 
of  the  top-board  of  the  carriage. 

In  Plate  XVII.,  fig.  1,  is  an  end  elevation  of  the  framing 
of  a  self-actor  mule,  with  these  improvements  applied  thereto ; 
and  fig.  2,  is  a  partial  front  view  of  the  same,  a,  a,  is  the 
end  framing  of  the  mule ;  A,  b,  the  carriage ;  c,  c,  the  head- 
stock  driving-puUeys ;  d,  the  roller-beam;  and  e,  e,  the 
drawing-rollers,  f,  is  the  clearer-shaft,  which  revolves  iu 
bearings  g,  g,  placed  at  suitable  intervals  along  the  whole 
length  of  the  roller-beam,  and  serving  also  as  guides  for 
steadying  the  clearer-shaft  f,  as  it  rises  into  the  position 
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itepresented  at  fig.  3^  for  the  purpose  of  dearing  the  roller- 
beam.  At  one  end  of  the  shaft  ^  is  a  pulley  h,  around  which 
a  driving-band  i,  passes^  causing  the  pulley  and  shaft  to 
revolve  in  the  direction  of  the  arrow,  so  that  as  the  carriage 
by  by  passes  under  the  roller-beam  d,  the  shaft  ^  will  clear 
or  lick  up  all  the  loose  waste  or  fljdngs  from  the  top-board  k, 
of  the  carriage,  ly  I,  are  bushes  or  eoUars,  in  which  the  shaft 
fj  revolves  freely.  To  these  bushes  are  fastened  chains  m,  m, 
which  pass  over  small  carrier-pulleys  n,  n,  upon  the  roller- 
beam  dy  to  the  pulleys  Oy  o,  keyed  upon  the  shaft  p.  These 
pulleys  are  weighted  on  the  side  farthest  from  the  roller- 
beam^  so  as  to  counterbalance  (or  nearly  so)  the  weight  of 
the  shaft/.  In  order  to  cause  the  clearer-shaft/  to  travel 
up  the  front  of  the  roller-beam  dy  the  chain  from  one  of  the 
bushes^  instead  of  being  attached  to  its  corresponding  weighted 
pulley,  passes  around  it,  and  thence  over  and  under  the 
carrier-pulleys  q,  and  r,  to  the  rod  s,  below,  to  which  it  is 
made  fast.  This  rod  Sy  slides  in  bearings  /,  /,  fixed  to  the 
railway  of  the  mule,  and  motion  is  communicated  to  it  at 
every ''  going  out  ^^  of  the  carriage,  in  the  following  manner : — 
To  the  back  of  the  carriage  6,  6,  is  fixed  an  arm  u,  which 
strikes  against  a  stud  v,  on  the  rod  8,  every  time  the  carriage 
runs  out,  and  thereby  carries  the  rod  8,  with  it ;  which  rod 
being  connected  to  the  shaft/  by  the  chain  J7t,  will  cause  that 
shaft  to  travel  up  the  front  of  the  roller-beam  d,  until  the  car- 
riage by  by  has  arrived  at  its  greatest  distance  from  the  roller- 
beam.  As  soon  as  the  carriage  begins  to  return,  it  releases 
the  stud  V,  from  the  arm  ti,  and  allows  the  clearer-shaft  to 
fall,  by  its  own  gravity,  into  its  original  position,  in  time  to 
clean  the  top  of  the  carriage  6,  6,  as  the  carriage  passes  under 
the  roller-beam  d. 

Fig.  3,  is  a  section  of  the  roller-beam,  shewing  more  dis- 
tinctly the  peculiar  application  of  a  travelling  dearer-shaft 
thereto,  to  operate  both  upon  the  roller-beam  and  the  car- 
riage-top ;  and  fig.  4,  is  a  similar  view,  shewing  the  applica- 
tion of  a  stationary  clearer-shaft  for  cleaning  the  top  of  the 
carriage  only  :  the  dotted  line,  in  both  instances,  representing 
the  level  of  the  top  of  the  carriage. 

The  patentee  claims,  as  his  invention,  the  novel  and  par- 
ticnil^  appliqitioi^  of  a  revolving  clearer-shaft  to  the  roller* 
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beam  of  *'mule«/'  **  billies/'  "  stretcherg/'  and  ''jennies, 
employed  for  spinning  eotton  and  other  fibroos  substances, 
in  the  manner  and  for  the  purpose  above  described. — 
[Inrolled  in  the  Petty  Bag  Office,  January,  1845.] 

Specification  drawn  by  Mesnrs.  Newton  and  Son. 


To  Alexander  Parkes,  of  Birmingham,  in  the  county  of 
Warvnck,  artist,  for  improvements  in  the  manufacture  of 
certain  alloys  or  combinations  of  metals,  and  in  depositing 
certain  metals. — [Sealed  29th  October,  1844.] 

The  improvements  in  the  manufacture  of  alloys  or  combi- 
nations of  metals  consist  in  the  combination  of  various  metals 
to  produce  five  diflFerent  kinds  of  white  or  pale-colored  alloys. 
The  first  kind  of  alloy  is  composed  of  zinc^  tin,  iron,  and 
copper,  in  the  proportions  described  below.  The  patentee 
says,  he  is  aware  that  the  same  metals  have  been  before  pro- 
posed to  be  used,  but  in  different  proportions,  and  producing 
a  red  or  reddish  yellow  alloy,  not  malleable ;  whereas,  in  the 
present  case,  a  white  or  pale-colored  alloy,  possessing  con- 
siderable malleability,  is  obtained.  100  lbs.  of  the  new  alloy 
are  produced  by  the  employment  of  the  above  metals,  in  the 
following  proportions: — SSilbs.  *' foreign  zinc,''  64 lbs.  tin, 
1 J  lbs.  iron,  and  2 J  lbs.  copper ;  or,  50  lbs.  zinc,  48  lbs.  tin, 
1  lb.  iron,  and  3  lbs.  copper ;  or  any  intermediate  propor- 
tions of  zinc  and  copper  may  be  used.  The  iron  and  copper 
are  first  melted  together  in  a  crucible,  placed  in  a  casting 
furnace ;  while  these  metals  are  in  a  fused  state,  the  tin  is 
introduced,  in  such  quantities  at  a  time  that  the  iron  and 
copper  shall  not  become  solid ;  the  zinc  is  then  added,  and 
the  whole  thoroughly  combined  by  stirring.  The  flux  re- 
commended for  this  alloy  is  composed  of  1  part  lime,  1  part 
Cumberland  ore,  and  3  parts  sal-ammoniac  (by  weight).  This 
alloy  may  be  cast  in  sand,  or  into  ingots  for  rolling,  as  re- 
quired. 

The  patentee  claims  the  use  of  zinc,  tin,  iron,  and  copper, 

flj^kpmbined  in  the  proportions  above  mentioned. 

^^^■The  second  kind  of  alloy  is  formed  of  zinc,  tin,  and  anti- 
pony  (either  with  or  without  the  addition  of  arsenic),  in  the 
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prop(nrtioiiB  of  66  lbs.  fioreign  xinc,  32^  lbs.  tin,  and  3^  lbs. 
antimony ;  or,  79|  lbs.  zinc,  19^  lbs.  tin,  and  2}  lbs.  anti^ 
monj;  or  any  intennediate  propordcms.  These  ingredients 
are  melted  in  an  iron  or  day  Tessel  (the  flnx  naed  being  that 
known  as  the  ''black  flox^'),  and,  when  thoroughly  combined, 
the  aDoy  is  cast  in  sand,  or  into  ingots.  If  this  alloy  is  to 
be  made  into  sheets,  it  is  rdled  eold ;  and  when  empkrj^ 
for  sheathing  ships,  an  addition  is  made  ci  firom  8  ok.  to 
16  OK.  of  metal  arsenic  to  each  100  lbs.  of  the  alloy. 

Under  this  improvement,  the  feature  of  novelty  claimed  is, 
the  use  of  zinc,  tin,  and  antimony,  with  or  without  arsenic^ 
in  the  proportkms  above  mentioned. 

The  third  improvement  in  the  mannfiicture  of  alloys  coor 
sists  in  the  eombination  of  anc,  copper,  iron,  and  nickd,  in 
such  proportions  as  to  produce  a  white  metal,  which  may  be 
used  as  a  substitute  for  German  silver.  The  inm  and  nickel 
are  first  combined  in  certain  propcntions  (they  are  preferred 
to  be  in  equal  quantities,  bat  1  part  nid^  to  2  parts  iron 
will  also  answer) ;  the  copper  is  then  added,  and  afterwards 
the  anc, — or  the  copper  and  anc  may  be  combined  together 
previously  to  being  added.  The  requisite  quantities  ot  the 
different  metals  for  making  100  lbs. of  the  alloy,  are : — 15^  lbs. 
alloy  of  iron  and  nickel  in  equal  proportions,  4o^  lbs.  copper, 
and  10^  lbs.  foreign  anc ;  or  30f  lbs.  alloy  of  inm  and  nickel 
in  equal  proportkms,  46  lbs.  copper,  and  2S^  lbs.  xinc ;  or 
any  intermediite  proporticms  of  anc  and  copper. 

The  patentee  daims  the  means  of  making  a  white  aDoy  by 
combining  niekd,  iron,  copper,  and  anc,  in  the  range  of  pror 
portkms  above  mentioned. 

The  fourth  description  of  alloy  consists  of  nickd,  sQver, 
and  copper,  either  akme  or  in  combination  with  anc  or  other 
metals.  Hie  prc^portions  of  the  different  mi^aLi  will  depend 
upon  the  purposes  to  which  the  alloy  is  to  be  applied;  but 
the  two  following  are  useful  compounds,  and  little  oxidiied 
by  the  atmosphere : — 60  lbs.  copper,  20  lbs.  nickel,  and  20  lbs. 
silver;  or  60 lbs.  copper,  10 lbs.  nickd,  10 lbs.  silver,  and 
20  lbs.  xinc  Tlie  copper  and  nickd  are  first  mdted  together, 
with  or  without  flux ;  and  then  the  other  metals  are  added, 
either  together  or  sepantdy. 
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.    The  patentee  claims  the  producing  an  alloy  of  silver,  nickel, 
and  copper^  with  or  without  zinc. 

The  iifth  kind  of  alloy  is  composed  of  nickel,  iron,  and 
copper,  in  the  proportions  of  25  lbs.  nickel,  25  lbs.  iron,  and 
60  lbs.  copper ;  or  15  lbs.  nickel,  25  lbs.  iron,  and  60  lbs* 
copper.  The  iron  and  nickel  are  first  melted  together,  with 
either  of  the  fluxes  before  mentioned,  and  then  the  copper  is 
added.     This  alloy  is  stated  to  be  a  non-conductor  of  heat. 

The  claim  made  under  this  improvement  is  for  the  produc- 
tion of  an  alloy  of  nickel,  copper,  and  iron,  in  the  range  of 
proportions  above  mentioned. 

The  last  part  of  this  invention  relates  to  the  deposition  of 
metals  from  their  salts  by  means  of  electric  currents,  and 
consists  in  employing  the  salts  or  compound  salts  of  the 
metals  in  a  liquid  state,  produced  by  the  application  of  heat, 
in  place  of  dissolving  the  salts  in  water,  as  usual.  The  salts 
which  the  patentee  has  found  most  advantageous  for  the 
above  purpose,  are  the  iodides,  chlorides,  and  phosphates,  but 
others  may  be  used,  and  generally  those  capable  of  holding 
the  metals  when  in  a  fused  state.  These  salts  may  also  be 
employed  in  combination  with  other  salts  (care  being  taken 
not  to  use  those  salts  which  will  decompose  them) ;  as  for 
example,  the  iodide  of  gold  or  silver  may  be  used  alone,  or 
combined  with  the  iodide  of  potassium  or  sodium,  or  with 
the  hyposulphites  and  some  others. 

The  methods  of  employing  salts  of  silver  according  to  this 
part  of  the  invention  are  as  follow : — 6  lbs.  chloride  of  silver 
«re  fused  in  a  suitable  vessel,  by  preference  of  silver  or 
enamelled  iron ;  a  plate  of  silver  is  then  suspended  therein, 
and  connected  with  the  negative  pole  of  an  electrical  appa- 
ratus ;  and  the  article  to  be  silvered  being  also  immersed  in  the 
liquefied  salt,  and  connected  with  the  positive  pole  of  the 
electrical  apparatus,  will  soon  become  coated  with  silver.  Or 
6  lbs.  iodide  of  silver  are  fused,  as  above ;  and  if  it  be  desired 
to  add  other  salts  thereto,  in  order  to  obtain  a  larger  quantity 
in  a  fused  state  for  a  bath,  the  iodide  of  potassium  is  preferred 
to  be  used,  in  the  proportion  of  from  3  lbs.  to  10  lbs.  thereof, 
to  6  lbs.  iodide  of  silver ;  sometimes  other  metallic  salts  are 
employed,  as  for  example,  the  iodide  of  mercury  or  copper,  in 
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the  proportion  of  from  1  lb.  to  2  lbs.  of  either^  to  6  lbs.  iodide 
of  silver. 

•  When  gold  is  to  be  used  instead  of  silver,  the  patentee 
£ases  20  oz,  iodide  of  gold ;  and  as  this  salt  is  costly,  he 
prefers  to  use  with  it  a  larger  proportion  of  iodide  of  potassium 
or  sodium,  say  80  oz. ;  the  remainder  of  the  process  is  the 
same  as  that  above  described  for  silver,  except  that  a  plate  oi 
gold  is  substituted  for  the  plate  of  silver. 

The  salts  of  platinum^  copper,  and  zinc,  are  treated  in  the 
same  way  as  the  salts  of  gold  and  silver. 

The  patentee  does  not  confine  himself  to  the  use  of  the 
particular  salts  or  processes  above  described ;  his  claim,  under 
this  part  of  his  invention,  being  for  the  deposition  of  metals 
by  electric  currents  from  their  salts,  when  in  a  state  of  fusion, 
and  whether  used  separately,  or  combined  with  other  salts. — 
[Inrolled  in  tlie  Inrolment  Office^  April,  1845.] 


To  George  Fergusson  Wilson,  of  Belmont,  Vauxhall,  in 
the  county  of  Surrey y  Gent.;  George  QwYifiiE,  of  Princes^ 
street,  Cavendish-square,  in  the  county  of  Middlesex, 
Gent. ;  and  James  Pillans  Wilson,  of  Belmont,  afore- 
said, Gent.,  for  improvements  in  treating  fatty  and  oily 
matters,  and  in  the  manufacture  of  candles. — [Sealed 
31st  October,  1844.] 

The  first  part  of  this  invention  consists  in  the  following 
mode  of  manufacturing  fatty  acids,  whereby  the  process  of 
saponification,  by  which  they  are  ordinarily  obtained,  is  dis- 
pensed with ;  and  also  the  use  of  copper  vessels,  placed  over 
an  open  fire ;  together  with  inconvenient  mechanical  stirring : 
A  large  quantity  of  tallow,  or  other  fatty  or  oily  matter  (about 
five  tons,  the  pat^itees  preferring  a  large  quantity,  because 
the  heat  is  more  perfectly  maintained),  is  boiled  in  an  iron 
vessel,  provided  with  a  worm  at  the  bottom,  through  which 
steam  is  passed,  having  been  previously  heated  to  about  600^ 
or  700^  Fahr.,  by  being  conveyed,  in  iron  pipes,  through  a 
fire ;  and  the  steam  is  passed  through  the  fatty  or  oily  matter 
until  the  latter  is  thereby  heated  to  about  350®  Fahr. ;  the 
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steam  and  the  offensive  vapour  that  is  produced  being  carried 
into  a  high  shaft,  by  a  pipe  from  the  cover  of  the  iron  vesseL 
The  fatty  or  oily  matter,  having  been  heated  by  this  or  other 
suitable  means,  is  allowed  to  run  into  another  vessel,  made  of 
brick,  lined  with  lead,  and  sunk  in  the  ground,  for  the  pur- 
pose of  supporting  the  brick-work  under  the  internal  pressure 
of  the  fluid;  it  has  a  wooden  cover,  lined  with  lead;  directly 
beneath  which,  and  extending  across  the  vessel,  is  a  leaden 
pipe,  one  inch  in  diameter,  having  a  small  hole  on  each  side, 
at  every  six  inches  of  its  length ;  and  through  this  pipe  is 
introduced  a  mixture  of  1000  lbs.  of  sulphuric  acid,  sp.  gr. 
1*8,  and  the  same  weight  of  water.  The  introduction  of  the 
mixture,  which  falls  in  divided  jets  into  the  heated  fat,  pro- 
duces violent  ebullition ;  and,  by  this  means,  the  acid  and 
fat  are  perfectly  incorporated,  before  the  action  of  the  acid 
becomes  apparent  by  any  considerable  discoloration  of  the 
fat.  As  the  ebullition  ceases,  the  fat  gradually  blackens; 
and  the  matter  is  allowed  to  remain  for  six  hours  after  the 
violent  ebullition  has  ceased ; — ^the  offensive  fumes  and  vapour 
produced  in  this  operation  are  carried  off  by  a  large  pipe, 
which  rises  from  the  top  of  the  vessel,  then  descends,  and 
afterwards  rises  again  into  a  high  chimney ;  at  the  downward 
part  of  this  pipe  a  small  jet  of  water  is  kept  playing,  to  con- 
dense such  parts  of  the  vapours  as  are  condensible ;  and  from 
the  extreme  lowest  point  of  the  bend  the  water  escapes 
through  a  small  pipe  into  a  drain.  At  the  end  of  the  six 
hours,  above  mentioned,  the  operation  is  complete,  and  the 
product  is  then  pumped  into  another  close  vessel,  and  washed, 
by  being  boiled  up  (by  means  of  free  steam)  with  half  its 
bulk  of  water ; — ^the  steam  being  rendered  offensive  by  this 
process,  is  treated  in  the  same  way  as  the  vapours  escaping 
from  the  former  vessel.  The  water  is  then  drawn  off,  and 
the  washing  repeated  in  like  manner,  except  that  in  the 
second  washing  the  water  is  acidulated  with  100  lbs.  of  sul«- 
phuric  acid.  The  ultimate  product  is  allowed  to  settle  for 
twenty-four  hours ;  after  which,  it  is  distilled  in  an  atmo- 
sphere of  steam,  once  or  oftener,  until  well  purified ;  and  the 
product  of  distillation  is  again  washed,  and,  after  being 
pressed,  is  applied  to  the  manufacture  of  candles. 
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The  second  part  of  this  invention  relates  to  the  manufac-- 
ture  of  composite  candles^  which  are  composed  of  fatty  acid, 
mixed  with  stearine  of  cocoa-nut  oil,  or  other  unacidified  fatty 
material.  The  fatty  acid  is  usually  obtained  by  what  is 
termed  the  process  of  saponification;  but  the  patentees 
propose  to  substitute  fatty  acids  obtained  without  saponi- 
fication, by  means  of  the  first  part  of  this  invention,  or  by 
other  suitable  process  of  direct  acidification.  The  composite 
candles  are  preferred  to  be  made  with  two  parts  of  fatty 
acid  of  tallow  or  palm  oil,  pressed  and  distilled,  and  one  part 
of  stearine  of  cocoa-nut  oil ;  or,  for  a  very  cheap  composite 
candle,  two  parts  of  unpressed  fatty  acid  of  tallow  or  palm  oil 
are  mixed  with  one  part  of  crude  cocoa-nut  oil,  and  to  this 
mixture  three  per  cent,  of  wax  is  added,  to  amalgamate  the 
materials,  and  prevent  oiliness. 

The  patentees  state,  that,  in  the  course  of  their  researches 
into  the  acidification  of  fat,  they  have  found  that  a  species  of 
direct  acidification  is  efiected  by  the  oxygen  of  the  air. 
Long  exposure  to  the  air,  especially  in  a  melted  state,  in 
shallow  vessels,  produces  some  efiect  of  this  kind ;  but  the 
efiect  is  greatly  accelerated  by  passing  the  air  in  streams 
through  the  fatty  or  oily  matter  in  a  liquid  state,  in  the 
manner  described  in  the  specification  of  a  patent  granted  to 
Arthur  Dunn,  March  28,  1843* ;  or  by  other  suitable  means. 
This  action  of  the  air  on  fatty  or  oily  matters  is  not  claimed  by 
the  patentees ;  but  finding  that  the  acidified  products  of  such 
action  may  be  advantageously  distilled,  they  efiect  such  distil- 
lation in  the  following  manner  : — Any  convenient  quantity  of 
fatty  or  oily  matter  (say  15  cwt.  of  palm  oil),  after  being  sub- 
jected to  the  action  of  the  air,  is  distilled  in  an  atmosphere  of 
steam,  by  the  apparatus,  and  in  the  manner  described  in  the 
specification  of  a  patent  obtained  by  Oeorge  Owynne,  and 
George  Fergusson  Wilson,  November  16,  1843 ;  or  by  other 
suitable  means.  The  process  of  distillation  is  continued  as  long 
as  the  distilled  matter  comes  over  freely,  and  without  much 
ofiensive  odour;  and  afterwards  the  undistilled  residuum 
is  treated  in  the  manner  described  in  the  same  specification  ; 

*  For  description  of  this  invention,  see  Vol.  XXIV,  p.  100,  Conjoined 
Scries. 
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or,  in  preference  to  the  process  of  saponification  therein 
recommended^  the  process  of  direct  acidification  with  acid, 
hereinbefore  described,  may  be  substituted :  the  several  pro- 
ducts are  applied  to  the  manufacture  of  candles  in  the  ordi* 
nary  manner. 

The  claims  made  by  the  patentees  are  as  follow : — "First, — 
we  claim  the  mode  of  producing  the  direct  acidification  of 
fatty  and  oily  matters,  by  applying  the  acidifying  agent 
thereto,  when  the  fatty  or  oily  matter  is  at  a  high  tempera- 
ture, exceeding  120^  Fahr.; — and  we  also  claim  the  previous 
heating  of  the  same  to  the  requisite  temperatmre  in  a  separate 
vessel  or  vessels  to  that  in  which  the  acidifying  matters  are 
afterwards  appUed;  by  which  means,  other  than  copper  or 
earthenware  vessels  may  be  employed.  Secondly, — ^we  claim 
the  using  of  heated  steam  in  the  processes  for  acidifying  fatty 
and  oily  matters.  Thirdly, — we  claim  the  use  of  diluted  acid 
for  producing  the  direct  acidification  of  fatty  and  oily  matters. 
And  we  claim  the  dispensing  with  mechanical  stirring  in  the 
process  of  direct  acidification.  Fourthly, — we  claim  the  appli- 
cation to  the  manufacture  of  composite  candles  of  fatty  acids 
obtained  without  saponification.  Fifthly, — we  claim  the  dis- 
tillation of  fatty  and  oily  matters  subjected  to  the  action  of  the 
air,  as  above  described ; — and  we  claim  the  appUcation  of  the 
products  of  such  distillation  to  the  manufacture  of  candles.^^ — 
[Inrolled  in  the  Rolls  Chapel  Office,  April,  1845.] 


To  John  Spenceb,  agent  of  the  PJuenix  Iron  Works,  West 
Bromwich,  in  tlie  county  of  Stafford,  for  improvements  in 
manufacturing  or  preparing  plates  of  iron  or  other  metal, 
for  roofing,  and  other  purposes  to  which  the  same  may  be 
applicable. — [Sealed  23rd  November,  1844.] 

This  invention  consists  in  a  novel  mode  of  manufacturing  or 
preparing  sheets  or  plates  of  metal  with  corrugated  or  grooved 
surfaces,  and  of  giving  to  such  sheets  or  plates  of  metal  the 
required  forms  with  greater  facility  and  at  less  cost  than  by 
the  processes  at  present  in  use. 

The  methods  hitherto  employed  for  producing  grooved  or 
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corrugated  plates  of  iron  or  other  metal^  have  been  either  by 
stamping  between  dies^  when  sheets  or  plates  of  metal  are 
used^  or  by  casting  in  a  mould.  The  improved  plan  consists 
in  passing  the  sheets  or  plates  of  metal^  in  either  a  warm  or 
cold  state^  between  fluted  rollers  mounted  in  strong  standards^ 
as  seen  in  Plate  XVIII., where  fig.  l,represents  a  front  elevation 
of  the  rollers ;  and  fig.  2,  a  transverse  vertical  section  of  the 
same,  shewing  the  sheet  of  metal  passing  between  the  rollers 
in  the  direction  of  the  arrow,  and  being  delivered  at  the 
opposite  side  with  corrugated  surfaces,  corresponding  to  the 
flutes  or  longitudinal  grooves  of  the  rollers.  The  corrugated 
or  grooved  plates  thus  produced,  may  be  employed  either  for 
constructing  roofs  or  other  parts  of  buildings,  or  for  the 
various  purposes  to  which  such  plates  are,  or  may  be,  con* 
sidered  applicable. 

When  it  is  desired  to  give  an  arched  or  curved  form  to 
corrugated  plates,  the  apparatus  shewn  at  fig.  3,  is  employed. 
In  this  figure  a,  a,  are  two  plain  rollers,  capable  of  adjust* 
ment  in  the  framing  b,  b ;  and  c,  is  a  grooved  roller — also 
capable  of  adjustment,  placed  above  the  plain  rollers  a,  a. 
The  grooves  in  this  roller  c,  should  correspond  with  the 
corrugations  in  the  plate,  to  form  a  guide  to  the  plates  as  they 
are  passed  between  the  rollers.  By  this  means  the  plates  are 
bent  into  a  curved  or  arched  form ;  which  curve  or  arch  may 
be  varied  according  to  the  relative  positions  of  the  rollers,  or 
the  diameter  of  the  grooved  roller. 

The  patentee  claims.  First, —  the  improvement  in  the 
manufacturing  or  preparing  corrugated  sheets  or  plates  of 
metal,  by  passing  them  between  grooved  or  fluted  rollers,  a^ 
above  described,  with  reference  to  figs.  1,  and  2;  and. 
Secondly -the  improvement  in  the  manufacturing  or  pre- 
paring  such  plates,  by  bending  them  into  the  required  forms, 
by  the  pressure  of  plain  rollers,  acting  in  conjunction  with  a 
grooved  roller,  as  shewn  at  fig.  3,  of  the  drawing. — [Inrolled 
in  the  Petty  Bag  Offlcey  May^  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 
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To  JosiAS  Christopher  Gamble^  of  Si.  Helenas,  in  the 
county  of  Lanauter,  manufactwring  chemist,  for  Ids  inven- 
tion of  improvements  in  the  manufacture  of  sulphuric  acid. 
—[Sealed  4th  December,  1844.] 

These  hnproremeDts  in  the  manafactare  of  snlphnrie  acid, 
eonsist  in  the  abstraction  of  the  heat  produced  by  the  com- 
bustion of  the  metallic  snlphurets  employed  in  sach  mann- 
faetnre,  and  applying  it  to  the  evaporation  of  acid  and  saline 
solutions.  The  bisulphurets  of  iron  and  copper  are  the 
metallic  snlphurets  employed  in  this  manufacture ;  and  the 
high  heat  produced  by  their  combustion  is  highly  injurious  to 
the  leaden  chambers;  rendering  the  sulphuric  acid,  produced, 
less  pure,  whilst,  at  the  same  time,  it  retards  its  formation. 
The  method  of  extracting  the  heat  and  applying  it  to  the  pur- 
pose of  evaporation,  will  be  seen  by  reference  to  Plate  XVII., 
in  which  fig.l,  represents,  in  longitudinal  elevation,  the  furnace 
employed;  fig.  2,  is  a  vertical  section,  shewing  the  kilns  and 
their  connection  with  the  chimney  shaft;  and  fig.  3,  is  a 
horizontal  section  taken  in  the  line  i,  2,  of  fig.  1,  shewing  the 
construction  of  the  nitric  acid  flue,  a,  a,  are  four  kilns  for 
burning  pyrites;  6,  is  the  flue  in  which  nitric  acid  gas  is 
produced ;  and  c,  the  flue  to  conduct  it  to  the  chimney  d. 
The  nitre  pots  are  put  in  at  one  end  of  the  flue  b,  and  are 
withdrawn  at  the  other;  the  apertures  are  all  closed  with 
doors,  when  not  in  use,  excepting  those  used  for  discharging 
the  pyrites.  Above  the  flue  c,  and  opening  into  the  chimney, 
are  three  flues  e,  (see  the  dotted  lines  fig.  3,)  which  conduct 
the  sulphurous  acid  gas  away  from  the  kilns  a. 

By  this  arrangement,  the  nitric  acid  gas,  and  sulphurous 
acid  gas,  are  kept  separate  until  they  enter  the  chimney,  from 
whence  they  proceed  to  the  leaden  chamber  f.  The  kilns 
are  usually  inverted  quadrangular  truncated  pyramids,  fifteen 
inches  in  diameter  at  bottom,  three  feet  wide  at  top,  and 
eight  feet  deep.  They  are  constructed  in  the  usual  way, 
with  doors  for  charging  and  stirring  the  materials,  and  have 
an  opening  for  drawing  or  discharging  the  materials;  g,  is  an 
arched  vault,  to  allow  of  a  passage  or  opening  being  made  for 
the  discharge  of  the  kilns  next  it ;  one  of  which  openings  is 
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shewn  at  h  ;  the  other  kilns  are  discharged  at  the  openings  i,  i. 
Over  the  kihis  an  arch  is  turned  ten  feet  in  length ;  the  groins 
of  the  arch  are  fiUed  up  to  a  level  with  the  crown^  so  as  to 
form  a  level  bed  for  supporting  the  leaden  evaporating  pan  k« 
hy  and  M^  are  two  other  leaden  evaporating  pons^  placed  over 
the  flue  E^  and  suppcxrted  in  their  place  by  bars  of  iron^  resting 
upon  thewalls  (rfthefomace.  These  pans  are  preferred  to  be 
employed  in  concentrating  sulphuric  acid ;  they  are  each  ten 
feet  longy  by  six  feet  wide.  Weak  acid  is  introduced  into  the 
pah  M,  next  the  chamber  f^  at  about  1*520  specific  gravity, 
and  brought  forward  by  degrees  to  the  pan  k,  where  it  is 
concentrated  to  1*750.  The  pan  m,  is  raised  two  inches 
above  the  pan  l,  and  that  two  inches  above  k.  These  pans 
are  fully  equal  to  concentrate  the  sulphuric  acid  produced 
by  the  above  kilns^  and  their  ccHrre^ponding  capacity  of 
chambers. 

If  it  should  be  thought  advisaUe  to  concentrate  soda^  or 
common  salt  solutions^  a  single  pan  of  iron  might  be  substi- 
tuted for  the  leaden  pans  above  described. 

The  flues  conveying  the  sulphurous  add  gas  being  liable  to 
get  stopped  up  firom  time  to  time^  by  the  sublimation  of 
volatile  metallic  oxides^  it  will  be  advantageous  to  have  holes 
at  the  ends  of  these  flues,  near  the  chimney,  for  the  purpose 
of  cleaning  them  occasionally. 

The  patentee  claims  the  application  of  the  heat  produced 
by  the  combustion  of  bisulphurets  of  iron  and  copper,  in 
making  sulphuric  acid^  for  the  purpose  of  concentrating  the 
said  sulphuric  acid  and  other  saline  solutKXis. — [InroUed  in 
the  Petty  Bag  Office,  June,  1845.] 

Specification  drawn  fay  Messrs.  Newton  and  Son. 


To  Thomas  Metcaute^  of  Eaton-square,  Pimlico,  in  the 
county  of  Middlesex,  brush-maker,  for  improvements  in 
the  manufacture  of  brooms,  brushes,  or  other  similar 
articles, — [Sealed  7th  December,  1844.] 

This  invention  consists,  firstly,  in  a  peculiar  application  to 
hair  brooms  and  brushes  of  certain  vegetable  and  animal 
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substances^  which  possess  an  elastic  character  (but  are  less 
elastic  than  the  hair  or  bristles),  whereby  a  stiff  sweeping 
surface  is  obtained,  capable  of  removing  dirt  and  other  sub- 
stances requiring  removal,  while,  at  the  same  time,  the  bristles 
will  take  up  or  drive  forward  the  smaller  particles,  which  the 
more  stiff  vegetable  and  animal  substances  may  leave  behind. 
The  substances  proposed  to  be  employed  for  this  purpose  are 
those  commonly  known  in  the  trade  under  the  names  of  bast 
or  bass,  whisk,  cane,  kiava,  cocoa-nut  fibre,  and  whalebone ; 
but  any  i  substance,  having  the  same  property  of  elasticityi 
may  be  used. 

By  referring  to  Plate  XVIII.,  the  mode  of  applying  the  in- 
vention to  the  various  descriptions  of  brooms  and  brushes 
will  be  clearly  seen.  Figs.  1,  2,  and  3,  represent  side,  end, 
and  plan  views  of  a  broom  for  sweeping  floors,  &c. ;  the  bast, 
whalebone,  or  other  stiff  substance,  is  placed  in  the  fi*ont 
part  of  the  broom,  as  shewn  at  a,  a,  and  the  hair  or  bristles 
b,  by  form  the  back  half  of  the  broom.  Fig.  4,  represents 
the  improvement  applied  to  what  is  termed  a  banister  brush ; 
and  figs.  5,  shew  it  applied  to  a  clothes  brush. 

It  should  be  remarked,  that,  in  all  cases,  the  bast,  whisk, 
cane,  or  other  similar  substance,  will  be  placed  on  that  side 
of  the  broom  or  brush  which,  according  to  the  ordinary  mode 
of  using  it,  first  comes  in  contact  with  the  dust  or  dirt  to  be 
removed. 

The  second  part  of  the  invention  consists  in  a  combination 
of  broom  and  scraper,  which  the  patentee  calls  a  street  broom. 
Fig.  6,  represents  a  front  view  of  this  implement ;  and  fig.  7, 
an  end  view  of  the  same,  a,  a,  is  an  iron  plate  or  scraper, 
placed  in  front  of  the  bast  b,  and  attached  to  the  wooden 
back  c,  c,  by  means  of  screw-bolts,  which  pass  through  the 
plate,  and  secure  it  to  the  slotted  brackets  d,  d,  attached  to 
the  wooden  back,  as  shewn  in  the  drawing.  The  plate  a,  a, 
is  made  capable  of  adjustment,  in  order  that,  as  the  brush  is 
worn  away,  the  edge  of  the  scraper  may  be  brought  to  a  level 
with  it ;  this  is  effected  by  unscrewing  the  nuts  e,  e,  and 
passing  the  bolts  further  up  the  slots  of  the  brackets c/, by  which 
means  the  edge  of  the  scraper  may  be  elevated  as  required; 
or,  instead  of  rendering  the  scraper  adjustable,  it  may  be 
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fixed^  and  the  scraping  edge  cut  away  with  shears^  to  make  it 
even  with  the  broom. 

The  third  part  of  the  invention  consists  in  cutting  and 
arranging  the  hair  or  bristles  of  a  tooth-brushy  so  that  one 
part  of  the  hair  or  bristles  may  enter  the  hollows  or  spaces 
between  the  teeth,  while  the  other  portions  of  the  hair  are 
clearmg  the  surface  of  the  teeth ;  thus  making  one  brush 
serve  the  purposes  for  which  two  are  usually  employed. 
Figs.  8,  represent,  in  side  and  end  views,  the  improved  tooth- 
brush ;  tty  is  the  middle  of  the  brush,  composed  of  bristles  or 
stiff  hair,  and  cut  to  a  sharp  angle ;  the  sides  i,  b,  are  made 
of  softer  hair  or  fine  bristles,  and  cut  level  and  shorter  than 
the  middle  portion.  By  the  employment  of  this  brush,  the 
advantage  of  stiff  bristles  is  obtained;  while,  at  the  same 
time,  the  soft  hair  or  bristles,  which  (forming  the  sides  of  the 
brush)  come  against  the  gums,  will  clean  the  teeth  to  their 
roots,  without  tearing  or  injuring  the  gums. 

The  patentee  claims,  under  the  first  head  of  his  invention, 
the  peculiar  method,  above  described,  and  shewn  in  the  draw- 
ing, of  combining  hair  or  bristles  with  the  before-mentioned 
animal  and  vegetable  substances,  whereby  the  separate  ad- 
vantages of  a  coarse  and  fine  broom  or  brush  are  combined 
in  the  same  instrument.  Secondly, — ^the  combination  of  a 
broom  and  scraper,  to  be  used  by  hand  in  cleaning  streets 
and  other  places,  as  above  described.  And,  Lastly, — the  pe- 
culiar cut  of  hair  or  bristles,  and  the  arrangement  of  the 
same,  for  the  formation  of  a  tooth-brush,  described  with 
reference  to  figs.  8,  of  the  drawing. — [Inrolled  in  the  Petty 
Bag  Office y  June,  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  George  Millichap,  of  Birminffham,  in  the  county  of 
Warunck,  for  improvements  in  the  construction  of  axle* 
trees. — [Sealed  25th  November,  1844.] 

This  invention  consists,  firstly,  in  forming  screws  upon  the 
arms  of  axletrees,  in  such  a  manner,  that  in  the  event  of  the 
ordinary  securities  failing,  the  wheels  cannot  come  off,  so  long 
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as  the  carriage  is  moving  onwards  (the  scre^i^s  bein^  so 
arranged  with  respect  to  corresponding  ones  in  the  axle-boxe% 
that  the  wheels  can  only  be  removed  by  turning  them  badk) ; 
and,  secondly, — ^in  an  improved  form  of  collet,  to  be  apphed 
to  the  arms  of  axletrees. 

In  Plate  XVIII.,  fig.  1,  is  a  longitudinal  section  of  part  of 
an  axle  and  its  box,  manufactured  according  to  this  invention ; 
fig.  2,  is  an  external  view  of  the  axle-arm ;  and  fig.  3,  is  a 
longitudinal  section  thereof,  taken  at  right  angles  to  the 
section,  fig.  1,  and  shewing  the  passage  through  which  oil  is 
introduced  into  the  axle-box*  The  tole  is,  for  the  most  part> 
of  the  ordinary  construction  (but  although  the  patentee 
prefers  to  apply  his  invention  to  this  description  of  axle,  he 
does  not  confine  himself  thereto),  and  the  means  of  retaining 
the  axle-box  on  the  axle  are  such  as  have  been  heretofore  re- 
sorted to.  On  the  arm  a,  of  the  axle,  a  screw  b,  is  formed, 
which  is  received  into  a  cavity  c,  in  the  axle-box  rf,  and  will 
retain  the  latter  upon  the  axle,  if  the  ordinary  fastenings  have 
given  way,  so  long  as  the  carriage  continues  to  move  onwards ; 
but  if  the  wheel  be  turned  back,  the  axle-box  will  become  un- 
screwed from  the  axle. 

The  improved  collet  e,  is  shewn  separately,  in  section  and 
plan  view,  at  figs.  3.  In  the  interior  of  the  collet  two  ridges 
or  projections ^y)  are  formed;  and  in  place  of  the  screw  at 
the  end  of  the  axle  being  made  fiat  on  one  side,  to  correspond 
with  the  fiat  portion  of  the  interior  of  the  collet,  as  heretofore 
made,  it  has  a  groove  ^,  on  each  side,  so  that  the  collet  can 
pass  over  the  screw,  and  the  projections  f,f,he  allowed  to 
enter  the  grooves  A,  h,  of  the  bearing  of  the  collet  on  the  axle. 

The  patentee  claims  the  making  of  axletrees  with  screws 
thereon,  in  such  manner  that,  the  other  means  of  security 
failing,  the  screws  retain  the  wheels  on  the  axletrees,  so  long 
as  the  wheels  are  moving  onward,  as  above  described.  He 
also  claims  the  mode  of  constructing  a  collet,  and  the  end  of 
an  axletree  for  receiving  it,  as  above  described. — [Inrolled  in 
the  Inrolmevt  Office,  May,  1845.] 
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To  Benjamin  Baillie^  of  Henry-street,  in  the  county  of 
Middlesex,  glassier,  ^c,  for  improvements  in  regulating  the 
ventilation  of  buildings, — [Sealed  25th  November,  1844.] 

These  improvements  consist  in  arranging  narrow  plates  of 
glass  as  fixed  louvres,  in  suitable  frames  to  be  introduced  into 
window-sashes,  and  combining  therewith  sliding  or  other 
opening  or  closing  plates  of  glass,  in  such  a  manner,  that 
when  desired,  the  openings  between  the  fixed  glass  louvres 
may  be  wholly  or  partly  closed,  so  as  to  prevent,  or  partially 
prevent,  the  passage  of  air,  and  yet  allow  of  light  passing 
through  the  apparatus. 

In  Plate  XVIII.,  is  shewn  a  vertical  section  of  a  sash 
window,  with  the  ventilator  fixed  in  the  position  which  has 
proved  to  be  the  best  for  avoiding  drafts,  that  is,  at  the  centre 
pane  of  the  second  row  from  the  top  of  the  window,  a,  a,  are 
the  fixed  inclined  glass  louvres ;  and  b,  is  the  glass  slide  for 
regulating  the  qus^ntity  of  air  admitted.  The  slide  b,  is  sus- 
pended from  two  cords  c,  which  pass  over  a  series  of  pulleys 
d,  d,  and  are  connected  to  an  endless  cord  e,  that  passes  over 
a  rack-pulley^  in  the  same  manner  as  the  cord  of  an  ordinary 
roller  blind :  if  the  top  sash  is  required  to  be  frequently 
pulled  down,  a  counterbalance  weight  is  attached  to  the  cord  e, 
instead  of  passing  it  over  a  rack-pulley,  g,  is  an  eye,  which  is 
screwed  into  the  sash  bead,  and  through  it  the  cord  e,  runs; 
h,  i,  are  connecting  sockets,  which  serve  both  to  unite  the 
cords,  and  also  (by  coming  in  contact  with  the  eye  g,)  to  stop 
the  slide  b,  from  being  drawn  up  tpo  far,  or  let  down  too 
violently. 

If  the  ventilator  is  fixed  in  one  of  the  top  panes,  the  slide  is 
lowered  to  admit  the  air,  instead  of  being  raised  for  that 
purpose.  When  the  ventilator  is  applied  to  basement, 
attic,  or  other  windows,  where  the  top  panes  can  be  easily 
reached  by  the  hand,  the  glass  slide  is  furnished  with  a 
handle,  by  which  it  is  moved  in  a  horizontal  direction,  for  the 
purpose  of  admitting  or  excluding  the  air. 

The  patentee  claims  the  mode,  herein  described,  of  com- 
bining glass  into  an  apparatus  for  the  purposes  of  ventilation. 
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whereby  narrow  plates  of  glass  are  fixed  as  louvres  in  frames^ 
and  combined  with  a  moveable  plate  as  a  valve  or  cover. — 
\Inr oiled  in  the  Inrolment  Office^  May,  1845.] 


To  John  Barker  Anderson^  of  Great  Svffolk-street,  Surrey, 
for  improvements  in  the  manufacture  of  soap, —  [Sealed 
25th  November,  1844.] 

This  invention  consists  in  subjecting  curd  soap,  after  it  has 
been  boiled  to  "  strength,^^  to  a  '^  fitting  "  process,  somewhat 
similar  to  the  ordinary  fitting  process  in  the  manufacture  of 
yellow  soap,  and  thereby  separating  from  it  a  substance  re- 
sembling the  *^niger^'  or  "nigre^^  of  yellow  soap;  when 
this  niger  has  been  removed,  the  remainder  of  the  "  goods  ^' 
is  boiled  into  curd  soap ;  and,  by  this  means,  a  curd  soap  is 
obtained,  of  better  quality  than  the  original  charge  of  goods 
would  have  yielded  without  this  operation.  The  niger,  thus 
separated,  is  used  for  making  mottled  soap. 

The  ordinary  materials  for  making  curd  soap  are  boiled 
with  the  leys,  in  the  usual  manner,  until  the  goods  are  brought 
to  strength,  and  "  ribbon  out  ^^  well  on  the  finger ;  at  this 
stage,  instead  of  boiling  out  the  "  head/^  and  finishing  as 
heretofore  practised,  the  strong  ley  is  pumped  out  of  the 
copper,  and  the  goods  are  treated  with  successive  portions  of 
weak  ley,  or  water,  and  boiled  until  they  assume  the  appear- 
ance of  the  goods  of  a  *^fitting  yellow  copper  '/'  the  operation 
of  boiling  is  then  stopped,  and  the  niger  allowed  to  settle, 
which  will  require  from  24  to  36  hours ;  after  this,  the  niger 
is  pumped  from  under  the  purified  goods  into  another  copper, 
or  the  goods  are  removed  from  above  the  niger  into  another 
copper ;  and  then  the  proper  finishing  ley  for  curd  soap  is 
added  to  the  goods,  and  they  are  boiled  to  a  suitable  curd, 
or  until  the  soap  is  fit  for  cleansing  off  into  the  frames. 

When  a  charge  of  very  impure  materials  is  operated  upon, 
or  when,  from  other  circumstances,  it  may  be  considered  ad- 
vantageous, the  fitting  process  is  repeated  one  or  more  times ; 
in  which  case,  after  the  niger  has  been  separated  from  the 
goods,  an  addition  is  made  to  the  residual  partially  purified 
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goods,  of  a  ley  of  moderate  strength  only,  instead  of  the 
finishing  ley  for  curd  soap,  and  they  are  boiled  therewith 
(care  being  taken  that  no  head  is  formed) ;  this  ley  is  then 
pumped  out,  and  the  goods  again  treated  with  weak  ley,  or 
water,  until  sufficiently  diluted,  so  as  to  perform  the  fitting 
process ;  after  which,  the  niger  is  allowed  to  settle,  and  is 
separated  from  the  goods ;  then  the  finishing  ley  is  added^ 
and  the  goods  boiled  to  a  curd,  as  before  described. 

The  niger  (which  has  been  separated  from  the  goods,  as 
above  mentioned)  is  treated  with  the  ordinary  ley  used  for 
finishing  a  mottled  soap,  and  boiled  until  the  soap  is  fit  for 
cleansing  off  into  the  frames.  The  patentee  occasionally  adds 
to  the  niger,  tallow,  bone  fat,  melted  stuff,  or  other  suitable 
mateiial,  and  afterwards  proceeds  as  with  an  ordinary  charge 
for  mottled  soap. 

The  patentee  claims.  Firstly, — the  manufacture  of  a  curd 
soap,  by  separating  fix)m  the  materials  originally  put  into 
the  copper,  the  niger  or  nigre  substance  above  alluded  to, 
and  boiling  the  remainder  of  the  materials  into  curd  soap ; 
by  which  means,  a  purer  and  better  soap  is  produced,  than 
the  said  materials  would  yield  without  this  treatment.  Se- 
condly,— the  making  of  this  niger  or  nigre  substance  into  a 
mottled  soap,  with  or  without  the  addition  of  other  materials, 
as  above  described. — [InroUed  in  the  Inrolment  Office,  May, 
1845.] 


To  Narcise  Leroy,  of  Paris,  in  the  kingdom  of  France, 
merchant,  for  improvements  in  covering  the  tops  of  bottles, 
jars^  and  otJier  vessels, — being  a  communication, — [Sealed 
28th  November,  1844.] 

This  invention  relates  to  the  application  of  metal  caps  or 
covers  to  the  mouths  of  bottles,  jars,  and  other  vessels ;  and 
consists  in  making  indentations  in  the  metal  caps,  so  as  to 
produce  several  projections  on  the  interior  of  the  same ;  which, 
when  the  cap  is  placed  over  the  mouth  of  a  bottle,  jar,  or 
other  vessel,  enter  into  a  male  screw,  formed  upon  the  neck  of 
the  vessel  (the  projections  representing  portions  of  a  corre- 
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spending  female  screw);  and  the  cap^  being  tben  tamed 
rounds  becomes  firmly  screwed  on  to  the  neck  of  the  vessel. 

In  Pkte  XVIII.,  fig.  1,  is  a  vertical  section  of  the  neck  of 
a  bottle,  having  a  metal  cap  applied  thereto;  and  fig.  2,  is  a 
plan  view  of  the  cap,  turned  bottom  upwards,  a,  is  the  neck 
of  the  bottle ;  b,  the  cork,  which  is  kept  in  its  proper  place  by 
the  cap  c ;  and  d,  d,  are  the  indentations  or  projections  that 
enter  the  male  screw.  Fig.  3,  shews  a  metal  cap  applied  to 
a  bottle  containing  aerated  liquor ;  and  fig.  4,  is  a  plan  view 
of  the  cap,  turned  bottom  upwards.  There  is  a  hole  in  the 
top  of  the  cap,  through  which  the  end  e^,  of  the  instrument  e, 
(figs.  8,  and  5,)  is  introduced,  in  order  to  retain  the  cork  ot 
stopper  in  the  bottle  whUe  the  cover  is  being  removed ; 
the  end  e^,  bears  upon  the  cork,  and  the  part  e^,  is  pressed 
against  the  neck  of  the  bottle,  so  as  to  partly  embrace  it ;  the 
cap  is  then  to  be  unscrewed,  and  taken  off  the  neck  of  the 
bottle,  by  being  passed  along  the  instrument  e.  The  cork 
will  now  be  kept  securely  in  its  place  until  the  instrument  is 
withdrawn.  Fig.  6,  is  a  vertical  section  of  the  neck  of  a  jar, 
shewing  the  improved  mode  of  securing  a  metal  cap  thereon ; 
and  fig.  7,  is  a  plan  view  of  the  cap,  turned  bottom  upwards. 

The  patentee  claims  the  making  metal  caps  or  covers  for 
bottles,  jars,  and  other  vessels,  with  indents  d,  d,  to  take  into 
jscrews,  as  above  described. — [InroUed  in  tlte  Inrolmerd 
Office,  May,  1845.] 


To  Henry  Charles  Lacy,  of  Kenyon  House,  near  Man- 
Chester^  in  the  county  of  Lancaster,  Esq.,  and  Georoe 
Watson  Buck,  of  Manchester,  in  the  said  county  of  Lan- 
caster, civil  engineer,  for  a  new  manufactwre  for,  and 
method  of  sustaining/  the  rails  of  railways. — [Sealed  14th 
January,  1845.] 

This  invention  consists  in  the  application  of  plate  or  sheet 
malleable  or  wrought  iron  to  the  purpose  of  sustaining  the 
rails  of  railways,  either  as  whole  length  cross  sleepers,  iu  lieu 
of  the  present  wooden  sleepers,  or  as  short  or  half  sleepers, 
instead  of  the  stone  blocks  now  used. 


\ 
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The  mode  of  employing  the  malleable  or  wrought  iron 
sleeper^)  whether  as  whole  length  cross  sleepers^  or  as  short  or 
half  sleepers,  is  represented  in  Plate  XVII.,  fig.  1,  being  a  side 
elevation  of  one  of  the  whole  length  cross  sleepers,  with  the 
chairs,  rails,  8cc,  secured  thereon ;  fig.  2,  a  plan  view ;  and 
fig.  3,  a  transverse  section  of  the  same,  a,  is  the  sleeper ;  i,  6, 
are  blocks  of  wood,  placed  upon  the  sleeper  for  sustaining 
the  chairs  c,  c,  that  carry  the  rails  d,  d.  The  blocks  b,  i,  and 
dhairs  c,  c,  are  fastened  to  the  sleeper  by  bolts  e,  e,  in  the 
lower  ends  of  which,  cotters  f,  f,  are  inserted,  and  on  their 
upper  ends  nuts  ff,  ff,  are  screwed,  and  by  this  means  the 
whole  is  bound  firmly  together ; — ^tl^e  bolts  e,  e,  are  prevented 
from  being  turned  by  the  act  of  screwing  on  the  nuts,  by  their 
lower  ends  being  flattened,  and  entering  corresponding  holes 
in  the  sleeper.  A,  A,  are  iron  clips  or  ties,  placed  across  the 
under  side  of  the  sleeper,  and  turned  over  the  edge  of  the 
same,  for  the  purpose  of  stiffening  it. 

Fig.  4,  is  a  section  (taken  transversely  across  the  railway,) 
of  a  short  or  half  sleeper  of  a  tray-like  form ;  fig.  5,  is  a  plan 
view  of  the  same ;  and  fig.  6,  is  a  section  taken  lengthwise  of 
the  railway.  Figs.  7,  8,  and  9,  are  similar  views  of  another 
short  or  half  sleeper,  which  is  open  at  the  ends,  whereas  the 
other  one  is  brought  down  at  the  ends,  in  the  same  manner  as 
the  sides,  thus  forming  it  into  an  inverted  tray-like  fonn. 
Each  pair  of  short  sleepers  are  connected  together  by  a  rod/, 
for  the  purpose  of  maintaining  the  guage;  the  holes  for 
receiving  the  ends  of  these  rods  may  be  punched  in  the 
sleepers  previous  to  ^  their  being  laid  down,  or  they  may 
be  made  after  the  sleepers  are  laid  down,  by  means  of  a 
carriage  mounted  on  four  flanged  wheels  (set  to  the  proper 
guage),  and  furnished  with  a  punching  machine  at  each 
side.     The  forms  of  the  sleepers  may  be  varied. 

In  conclusion,  the  patentees  say,  ^^  we  do  not  claim,  as  of 
our  invention,  or  the  exclusive  use  of,  the  several  parts  of  a 
railway,  such  as  the  rails,  chairs,  and  modes  of  fastening 
shewn  in  the  drawing  hereunto  annexed,  or  hereinbefore 
described,  except  when  the  same  are  employed  in  connection 
with  our  said  invention,  which  we  hereby  declare  to  consist  in 
the  manufacture  of  a  sleeper  or  bearer  of  malleable  or  wrought 
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iron^  and  its  application  to  sustaining  the  l*ails  of  a  railway^  as 
above  described/' — [Inrolled  in  the  Rolls  Chapel  Office^ 
May,  1845.] 


To  Joseph  Weiger,  of  Vienna,  but  now  residing  at  Leicester-, 
square,  in  the  county  of  Middlesex,  doctor  of  medicine, 
and  surgeon  dentist,  for  improvements  in  the  amalga-. 
mation,  alloying,  and  soldering  of  certain  metals. — [Sealed 
]2tli  December,  1844.] 

This  invention  consists  in  improvements  in  the  amalgamation, 
alloying,  and  soldering  of  gold,  silver,  platinum,  palladium, 
and  the  compounds  of  such  metals;  which  improvements 
are  chiefly  intended  to  be  employed  in  the  fabrication  of  the 
plates,  springs,  wires,  &c.,  used  by  dentists  in  adjusting  and 
fixing  human  teeth,  whether  natural  or  artificial,  and  also  to 
aid  in  the  fabrication  and  modes  of  fixing  artificial  teeth. 

The  patentee  produces  an  alloy  of  platinum  with  gold,  in 
certain  proportions,  as  hereinafter  stated,  or  an  alloy  of  pla- 
tinum with  silver,  or  an  alloy  of  platinum  with  a  compound  of 
gold  with  silver,  or  an  alloy  of  palladium  either  with  gold  or  sil- 
ver, or  with  a  compound  of  gold  with  silver,  by  the  following 
processes  and  arrangement  of  apparatus : — First,  with  re- 
ference to  silver,  the  silver  is  purified  by  the  usual  pro- 
cess of  dissolving  it  in  nitrous  acid ;  next,  precipitating  it 
with  muriatic  acid,  or  with  a  solution  of  culinary  salt ;  and 
afterwards  decomposing  the  product  so  obtained,  by  treating 
it  with  vegetable  alkali  or  colophany.  As  regards  gold, 
chloride  of  gold  is  produced  by  digesting  gold  in  nitro- 
muriatic  acid,  composed  of  one  part  strong  nitric  acid  to  two 
parts  muriatic  acid ;  and  pure  gold  is  obtained  from  the  fore- 
going digestion,  by  treatment  in  a  solution  of  sulphate  of 
iron.  As  regards  platinum,  chloride  of  platinum  is  produced 
by  digesting  the  metal  in  nitro-muriatic  acid;  and  the 
chloride  of  platinum  being  then  treated  with  sal-ammoniac, 
aflFords  a  triple  salt,  in  a  yellow  powder,  which  is  converted 
into  pure  platinum  by  subjecting  it  to  a  red  heat,  in  the 
furnace  hereinafter  described.  Palladium  is  obtained  by 
treating  native  platinum  according  to  the  well-known  methods. 
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The  before-mentioned  metals,  or  the  compounds  thereof,  are^ 
then  subjected  to  a  further  process  in  the  furnace  represented 
in  Plate  XVII. 

Fig.  1,  is  a  sectional  elevation  of  the  furnace ;  and  fig.  2,  a 
horizontal  section  in  the  line  y,  Zy  of  fig.  1.  a,  is  a  crucible, 
placed  upon  a  stand  b ;  and  c,  is  another  crucible,  placed  in 
an  inverted  position  upon  the  mouth  of  the  lower  crucible  a. 
In  the  bottom  of  the  upper  crucible  an  opening  d,  is  formed, 
through  which  the  air,  that  passes  through  both  crucibles, 
escapes  into  the  chimney ;  and  there  is  also  an  aperture  at  its 
upper  edge,  fitted  with  a  fire-door  e.  A  small  square  ash- 
hole^  is  formed  in  the  crucible  a,  near  its  bottom,  and  is 
closed  by  a  plug  or  stopper  ff,  composed  of  refractory  sub- 
stances, such  as  pieces  of  broken  crucibles,  &c. ;  and  several 
small  apertures  A,  h,  are  made  in  this  crucible,  at  a  small 
distance  from  the  bottom,  to  receive  a  series  of  short  nozzles  i,  t, 
projecting  from  an  annular  tube^,  surrounding  the  crucible, 
into  which  air  enters  through  the  passage  k,  and  then  passes 
through  the  nozzles  t,  t,  into  the  interior  of  the  crucible,  so 
as  to  act  on  the  fire,  and  the  matters  subjected  to  the  process. 
On  the  block  I,  set  in  the  centre  of  the  crucible  a,  a  small 
crucible  m,  is  placed,  to  contain  the  metals  which  are  to  be 
operated  upon.  The  stand  b,  upon  which  the  crucibles  a, 
and  c,  rest,  also  supports  a  cylindrical  iron  case  it,  that  sur- 
rounds the  two  crucibles,  and  is  fiUed  with  powdered  charcoal, 
sand,  or  other  imperfect  conductor  of  heat.  Although  the 
patentee  describes  this  furnace,  he  does  not  confine  himself 
thereto,  as  furnaces  of  any  suitable  form,  construction,  or 
materials,  may  be  used. 

The  several  metals,  before  mentioned,  are  prepared  for  the 
process  of  compounding  them  in  the  following  manner :— For 
gold,  silver,  platinum,  and  palladium,  the  gold,  silver,  and 
palladium,  are  first  to  be  fused  together,  and  the  platinum 
gradually  added  to  the  mass,  in  a  comminuted  state,  imd  so 
subjected  to  the  operation  of  the  furnace.  Or,  if  such  metals 
are  already  in  the  form  of  leaves  or  thin  sheets,  the  leaves  or 
thin  sheets  must  be  formed  into  rolls  of  small  diameter,  and 
such  rolls  cut  into  small  pieces,  which  must  be  spread  open, 
and  again  formed  into  still  smaller  rolls ;  or  such  metals  may 
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be  reduced  to  the  state  of  wire  of  small  diameter.  Borax  is 
used  as  a  flux,  in  the  proportion  of  one-fifth  of  the  volume  of 
the  metals  under  operation ;  and  to  this  flux,  tartrate  of 
potassa  is  added,  in  the  proportion  of  one  twenty-fifth  part  of 
the  volume  of  the  metals  under  operation.  In  conducting  the 
process  of  fusion,  as  before  described,  the  fusion  of  the  gold 
or  silver  is  caused  to  take  place  first,  and  then  the  required 
quantity  of  platinum  or  palladium  is  added  to  the  metal  or 
metals  already  fused;  and,  in  the  case  of  platinum,  such 
addition  is  made  gradually  and  slowly  :  the  fluxes  are  added 
to  the  mass  of  metal  at  or  near  the  commencement  of  the 
process.  When  the  gold  or  silver  is  in  the  state  of  powder, 
the  platinum  is  also  reduced  to  powder;  and  after  those 
metals  have  been  intimately  mixed,  the  mixture  is  fused.  In 
all  cases,  the  platinum  must  be  either  in  the  state  of  what  is 
termed  spongy  platinum,  or  be  reduced  to  small  pieces. 

The  relative  proportions  of  the  several  metals  used  in  the 
processes  before  described,  are  as  follows : — For  one  composi- 
tion, the  patentee  takes  2  parts  platinum,  and  1  part  gold. 
For  another  composition,  4  parts  platinum,  1  part  gold,  and 
1  part  silver.  For  another  composition,  2  parts  platinum, 
1  part  palladium,  and  1  part  silver.  For  another  composition, 
9  parts  platinum,  2  parts  gold,  and  1  part  silver.  For 
another  composition,  6  parts  platinum,  2  parts  gold,  and  1 
part  silver.  For  another  composition,  2  parts  platinum,  and 
1  part  silver.  For  another  composition,  10  parts  platinum, 
6  parts  gold,  and  8  parts  palladium.  For  another  compo- 
sition, 14  parts  platinum,  6  parts  silver,  and  4  parts  gold* 
These  proportions  may  be  varied  according  to  circumstances, 
as  in  some  cases  lightness  of  weight  is  requisite,  in  others 
elasticity,  and  in  some  a  more  decidedly  golden  color ; — the 
most  perfect  imitation  of  gold,  as  regards  color,  is  produced 
by  a  composition  of  8  parts  gold,  3  parts  platinum,  and  1 
part  silver. 

The  composition  used  in  the  process  of  soldering,  is  com- 
posed of  pure  gold,  or  silver,  or  of  pure  gold  and  silver 
combined.  Platinum  is  soldered  with  pure  gold  or  silver, 
or  with  a  composition  of  pure  gold  and  silver;  and  com- 
positions of  platinum  are  soldered  with  pure  gold.     A  comn 
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position  of  2  parts  silver^  and  1  part  gold^  is  used  to  soldeir 
any  other  metals  or  their  compounds. 

The  patentee  states^  that  he  applies  the  compositions^  before 
described^  to  any  purposes  in  the  constructive  arts  to  which 
their  metallic  properties  render  them  advantageously  ap- 
plicable. 

The  patentee  says^  in  conclusion^  "  Having  now  described  the 
nature  and  intention  of  my  said  invention,  and  also  the 
manner  in  which  the  same  is  to  be  carried  into  practical  effect, 
I  declare  that  I  claim,  as  of  my  invention  therein,  the  com- 
positions, the  processes,  and  the  means  of  conducting  them, 
prepared,  compounded,  and  conducted,  as  they  are  severally 
herein  described,  for  the  purposes,  and  the  appUcations  to  the 
objects  of  my  said  invention,  and  as  such  objects  are  herein- 
before set  forth.^' — [Inrolled  in  the  Rolls  Chapel  Office, 
June,  1845.] 

To  James  Smith,  lately  residing  at  the  Cross  Keys  Hotel, 
Wood-street,  in  the  city  of  London,  engineer,  for  im- 
provements  in  printing  or  ornamenting  various  fabrics.— 
[Sealed  7th  December,  1844.] 

This  invention  consists  in  printing  various  descriptions  of 
figured  or  ornamental  lace  fabric  with  devices  or  patterns  in 
colors  or  metals;  the  process  being  only  apphcable  to  (or 
intended  to  be  claimed  for)  printing  upon  such  portions  of 
the  lace  as  are  formed  in  figures,  by  what  is  called  cloth-work, 
or  soUd  compact  woven,  or  otherwise  closely  worked,  foun- 
dation. 

The  manner  of  effecting  these  improvements  is  as  fdlows  :— 
Having  devised  a  certain  pattern  or  figure  to  be  wrought  in 
lace  in  ground-work,  or  compact  foundation,  by  the  machinery 
and  means  which  are  known  and  practised  for  that  purpose, 
the  patentee  prepares  printing  blocks,  cylinders,  or  other 
printing  surfaces  (similar  to  those  commonly  used  for  printing 
patterns  or  devices  upon  silk,  cotton,  and  other  fabrics,)  such 
block,  cylinder,  or  printing  surface,  being  formed  or  cut  to 
such  patterns  or  devices  as  will  correspond  with,  and  work 
upon  those  parts  of  the  fabric  only  which  have  a  solid  or  com- 
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pact  cloth-work^  or  other  compact  foundation  wrought  in 
them.  Figured  lace  having  been  thus  produced^  it  must  be 
bleached^  or  otherwise  prepared^  as  may  be  required,  in  the 
ordinary  way,  and  got  up  or  dressed  evenly  and  smoothly,  but 
with  a  very  slight  degree  of  stiffening  (if  any) ;  the  lace  is 
then  to  be  laid  and  stretched  out  flat  and  tight  upon  a  table, 
in  the  same  way  as  other  fabrics  and  paper  are  usually  laid 
out  to  be  printed.  When  this  is  done,  the  blocks,  cylinders, 
or  other  printing  surfaces,  charged  with  the  coloring  matter 
(or  adhesive  composition  to  hold  color,  or  thin  sheets  of 
metal,  or  powdered  metal,  to  be  afterwards  applied),  are  to 
be  carefuUy  placed  upon  the  wrought  patterns  or  foundation 
work  of  the  lace,  and  the  impression  given  to  those  parts  of 
the  work  in  the  same  way  as  is  usually  practised  by  printers. 
The  patentee  states,  that  he  does  not  intend  to  claim 
printing  upon  lace  in  general,  or  upon  any  other  fabric,  but 
only  printing  upon  such  parts  of  figured  lace  as  are  wrought 
with  patterns  or  devices  in  cloth-work,  or  other  close  compact 
ground,  capable  of  receiving  the  coloring  matter,  and 
shewing  up  the  devices  or  figures  so  printed. — [InroUed  in 
the  Petty  Bag  Office,  June,  1845.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  William  Henry  Barlow,  of  Leicester,  civil  engineer, 
for  improvements  in  the  construction  of  keys,  wedges,  or 
fastenings,  for  engineering  purposes. — [Sealed  6th  March, 
1844.] 

The  novelty  of  this  invention  consists  in  substituting  in  place 
of  solid  metal  or  wooden  wedges  or  keys,  now  employed  for 
engineering  purposes,  a  peculiar  construction  of  fastening, 
made  of  hoUow  metal,  by  which  means  a  degree  of  elasticity 
is  obtained,  together  with  lightness  and  strength.. 

In  Plate  XATLII.,  figs.  I,  and  2,  are  front  and  end  views  of  a 
railway  chair,  shewing  the  rail  fixed  in  its  seat  by  means  of  the 
hollow  wedge,  a,  is  the  chair ;  b,  the  rail ;  and  c,  the  hollow 
wedge  (made  of  wrought  iron)  which  is  driven  between  the 
vail  and  the  chair.    This  wedge  is  made  into  a  perfect  tube,  by 
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wddmg  its  parallel  edges  together,  and,  if  thou^t  necessary, 
one  side  of  the  tube  may  be  flattened  to  fit  the  side  of  the 
rail.  The  patentee,  although  he  prefers  the  wedges  or  keys  to 
be  welded  (a  less  thickness  of  metal  being  in  that  case  required 
to  give  the  necessary  strength  and  elasticity),  states  that  they 
may  be  employed  without  welding,  but  that  the  edges  should 
abut  against  each  other. 

Another  mode  of  constructing  hollow  wedges  or  keys  for 
securing  the  rails  of  railways,  is  shewn  ate,  figs.  8,  and  4:  the 
wedge  in  this  case  is  similar  to  a  link  of  a  chain. 

Hollow  wedges  formed  like  a  tube  are  also  employed  for 
securing  the  chairs  to  their  sleepers,  as  represented  ut  d,  d, 
figs.  1,  and  2 :  tubes,  either  welded  or  not,  may  be  used  for 
this  purpose,  as  shewn  at  figs.  5.  The  patentee  states  that, 
although  he  has  shewn  the  exact  form  of  wedges,  keys,  or 
fiistenings,  which  he  has  used,  he  does  not  confine  himself  to 
these  particular  forms;  but  he  claims  the  mode  of  making 
keys,  wedges,  or  fastenings,  for  securing  railway  bars  in  the 
chairs,  and  securing  railway  chairs  to  the  sleepers  or  blocks, 
and  for  other  engineering  purposes,  by  forming  them  of 
hollow  metal,  as  above  described. — [InroUed  in  the  Inrobnent 
Office,  September,  1844.] 

To  Alphonse  Le  Mire  De  No&mandt,  ofDabton,  in  the 
county  of  Middlesex,  gent.,  for  iaysrovements  inpurtfging 
lac,  and  in  converting  lac  into  shellac. — [Sealed  7th 
December,  1844.] 

The  first  part  of  this  invention  consists  in  a  method  of  ridding 
lac  of  the  impurities  contained  in  it,  such  as  t¥rig8  or  branches, 
dust,  dirt,  and  other  matters,  and  converting  it  into  pure  lac, 
or  into  shellac 

The  lac  is  laid  on  a  sieve,  and  immersed  in  alcohol,  or  other 
menstruum  in  which  it  is  soluble,  but  which,  after  eviq[>ora- 
tion,  will  leave  the  lac  unaltered  in  respect  to  its  properties. 
Heat  may  be  employed  to  expedite  the  process  of  dissolving 
the  lac;  it  is  best  applied  by  means  of  steam  pipes,  or 
Perkins'  hot  water  pipes;  but  other  modes  of  applying  it 
may  be  resorted  to.  The  vessel  that  contains  the  menstruum 
is  preferred  to  be  in  the  form  of  a  still,  provided  with  a  w<Nrm 
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tvi),  so  as  to  be  able  to  condense  the  vapours  arising  during* 
the  operation.  When  the  lac  is  completely  dissolved^  the 
sieve,  which  now  contains  only  the  impurities,  is  removed; 
heat  being  then  applied  to  the  still,  containing  the  solution  of 
lac,  the  alcohol  or  other  menstruum  will  evaporate  (and  may 
be  collected  separately),  leaving  the  lac  in  a  melted  state. 
The  purified  lac  may  be  converted  into  shellac,  by  letting  it: 
fall,  while  in  a  melted  state,  upon  a  pair  of  revolving  metal 
rollers,  the  surfaces  of  which  are  kept  moist  and  cool  by  the 
application  of  water ;  these  rollers  press  the  lac  into  a  thiu- 
sheet,  which  is  allowed  to  slide  down  an  inclined  plane  of 
sheet  iron  until  cool :  for  this  purpose,  the  sheet  iron  plane 
must  be  about  forty  feet  long,  with  a  suitable  inclination  for 
causing  the  lac  to  slide  slowly  down. 

The  second  part  of  the  invention  consists  in  a  mode  of 
manufacturing  shellac  from  seed  lac,  block  lac,  roll  lac,  or  lac 
pieces,  and  likewise  reconverting  into  shellac  any  lac  which,, 
having  been  previously  in  the  state  of  shellac,  has  become 
clogged  or  run  together  in  blocks  or  pieces. 

The  patentee  coils  a  pipe  into  the  shape  of  a  funnel  or 
cone,  the  sides  of  which  incline  towards  each  other  at  an 
angle  of  about  60^  (the  coils  being  about  a  quarter  of  an  inch 
apart);  and  it  is  placed  above  a  pair  of  revolving  rollers. 
Steam  is  introduced  into  the  pipe,  at  a  pressure  of  about 
50  lbs.  to  the  inch ;  or  water,  at  a  temperature  of  from  260^ 
to  300^  Fahr.,  is  allowed  to  circulate  through  it.  The  lac 
being  put  into  the  funnel,  becomes  melted,  and  falling  upon 
the  revolving  rollers,  is  converted  by  them  into  shellac. 

This  apparatus  may  also  be  employed  for  purifying  lac,  by 
covering  the  inside  or  outside  of  the  coils  of  pipe  with  wire- 
cloth,  to  retain  the  impurities  of  the  lac. 

Although  the  patentee  prefers  to  coil  the  pipe  into  the 
shape  of  a  funnel  or  cone,  it  may  be  coiled  into  other  forms. 

The  patentee  claims.  Firstly, — the  purifying  lac  by  solution 
or  heat,  by  passing  it  through  a  sieve,  to  separate  it  from  im- 
purities; and  converting  the  lac  into  shellac,  as  above  de- 
scribed. Secondly, — the  converting  lac  into  shellac  by  melt- 
ing, aided  by  rollers,  and  cooling  the  shell,  or  shellac  as  above 
described. — [InroUed  in  the:  Inrolment  Office,  June,  1845.] 
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To  Benedict  Albano,  of  Piccadilly,  in  the  county  of 
Middlesex,  civil  engineer,  for  improvements  in  preparing 
materials,  and  applying  them  to  the  manufacture  of  orna- 
mental mouldings,  and  other  useful  purposes, — being  a 
communication. — [Sealed  5th  October,  1843.] 

This  invention  consists  in  preparing  fibrous  materials  in 
combination  with  certain  adhesive  matters,  so  as  to  render 
them  suitable  for  making  ornamental  mouldings  and  other 
embossed  articles,  and  for  various  other  purposes. 

The  fibrous  materials  (whether  hemp,  flax,  cotton,  or  other 
suitable  fibrous  substances  be  used,)  are  first  opened  out  by 
any  suitable  machinery ;  and  then  submitted  to  the  action  of 
a  carding-engine,  in  order  to  obtain  the  fibres  in  a  uniform 
sheet.  These  sheets  are  successively  placed  upon  an  endless 
travelling  cloth,  mounted  on  two  rollers,  which  cloth  carries 
the  sheets  towards  a  pair  of  wooden  pressing  rollers,  covered 
with  felt;  in  their  progress  towards  the  pressing  rollers^ 
boiling  water  is  thrown  on  them,  in  small  streams,  from  a 
vessel  above,  and  then,  by  the  action  of  the  pressing  rollers, 
the  water  is  expressed,  and  the  fibrous  material  compressed. 
After  this  preparation,  the  sheets  are  rolled,  and  kept  in 
readiness  for  the  subsequent  treatment  which  they  have  to 
undergo. 

70  parts,  by  weight,  of  mineral  or  gas  tar,  and  30  parts  of 
rosin^  are  now  melted  together;  then  15  parts  of  oxide  of 
manganese  are  stirred  in,  and  the  whole  boiled  for  five  or  six 
hours;  at  the  expiration  of  this  time,  the  composition  is 
allowed  to  settle,  and  the  liquid  is  drawn  off  into  a  vessel,  to 
be  ready  for  use.  Another  composition,  consisting  of  75 
parts,  by  weight,  of  linseed  oil,  25  parts  of  rosin,  and  10  parts 
of  oxide  of  manganese,  is  now  made,  in  the  same  manner  as 
the  first.  These  two  mixtures  are  put  into  a  suitable  trough 
or  vessel,  and,  when  thoroughly  combined,  by  the  action  of 
stirring,  and  a  gentle  heat  (produced  by  steam-pipes  or  other 
means),  the  dry  sheets  of  fibrous  material  are  introduced : 
when  the  sheets  become  well  saturated  with  the  hot  mixture, 
they  are  passed  between  a  pair  of  heated  pressing  rollers, 
at  one  end  of  the  vessel,  by  which  means  the  fibres  will  be 
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closely  pressed  together^  and  the  excess  of  mixture  expressed 
therefrom ;  the  sheets  are  then  dried^  by  placing  them  on 
open  iron  frames^  in  a  hot-air  stove.  The  sheets  are  next 
dipped  into  linseed  oil^  with  which  about  30  per  cent,  (by 
weight)  of  yellow  ochre  has  been  mixed^  and  the  excess  of  oil 
is  expressed  by  rollers. 

The  sheets^  prepared  in  the  manner  above  described^  are 
in  a  suitable  condition  for  being  embossed^  by  means  of  dies. 
The  patentee  makes  the  concave  lower  die  by  the  ordinary 
process  of  die-sinking;  and  from  it  he  produces  a  concave 
die  or  punch  of  a  compound  metal^  consisting  of  86  parts^  by 
weighty  of  lead^  4  parts  of  tin^  and  1 0  parts  of  regulus  of 
antimony,  which  are  melted  together,  and  run  into  the  con- 
cave die.  The  sheets  are  cut  into  pieces  suitable  for  the  dies 
employed,  and,  after  being  softened  by  means  of  a  hot  air 
stove,  are  placed  upon  the  concave  die,  which  may  be  either 
heated  or  cold ;  the  convex  die  or  punch  then  descends,  and 
presses  the  sheet  into  the  concave  die.  When  the  embossed 
articles  are  removed  from  the  concave  die,  they  are  placed  in 
a  hot-air  stove,  on  wooden  or  other  trays,  and  kept  there 
until  quite  dry,  which  will  be  in  about  twenty-four  hours ; 
they  are  then  coated  over,  inside  and  out,  with  a  composition, 
consisting  of  rosin,  dissolved  in  about  one  quarter  of  its 
weight  of  boiled  linseed  oil,  and  a  sufficient  quantity  of 
essence  of  turpentine,  so  as  to  keep  it  in  a  liquid  state  when 
cold,  together  with  as  much  yellow  ochre  as  will  be  required 
to  obtain  a  thick  yellow  color ;  after  which,  the  articles  are 
dried,  and  then  submitted  to  pressure  in  the  dies  whilst 
warm :  if  the  impression  is  not  sufficiently  sharp  and  com- 
plete, another  coating,  inside  and  out,  of  the  composition, 
and.  a  further  pressure  in  the  dies,  may  be  resorted  to.  After 
the  above  preparation,  the  articles  are  to  be  laid  by  for  forty- 
eight  hours ;  the  inside  of  each  article  is  then  coated  with 
strong  animal  size,  mixed  with  Spanish  white,  and,  when 
dry,  the  edges  are  trimmed  ofiF;  to  the  outside,  two  coats  of 
gilding  size  are  applied,  and,  when  dry,  a  coat  of  Spanish 
white,  which  has  been  finely  ground,  sifted,  and  mixed  with 
oil  and  essence  of  turpentine,  is  laid  on :  the  articles  are 
then  ready  for  use. 
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When  the  sheets  of  fibrous  materials  are  not  to  be  em- 
bossed^ but  to  be  used  in  panels^  or  for  covering  walls^  they 
are  (after  being  stoved)  dipped  in  the  mixture  of  linseed  oil 
and  yellow  ochre^  and  passed  between  pressing  rollers^  as  befcnre 
mentioned ;  they  are  then  dried  in  a  hot-air  stove;  after  which, 
one  surface  of  each  sheet  is  polished,  first  with  brick  or  hearth- 
stone,  and  next  with  pumice-stone  and  boiled  linseed  oil; 
they  are  then  dried ;  and  afterwards  the  surface  is  coated 
over  with  Spanish  white,  ground  in  strong  size :  when  dry, 
the  sheets  are  ready  for  the  decorator  or  painter. 

If  the  sheets  are  to  be  used  for  more  common  purposes, 
then,  after  they  have  been  saturated  with  the  composition 
above  described,  they  are  coated  on  either  side  with  tar, 
combined  as  above  described. 

Although  linseed  oil  is  directed  to  be  used  in  the  mixtures 
above  described,  other  oil  may  be  substituted;  and  other 
dryers  may  be  employed,  instead  of  oxide  of  manganese. 

The  patentee  claims,  as  his  invention,  the  means  of  pre- 
paring fibrous  materials  into  sheets,  as  above  described,  and 
applying  them  to  the  manufacture  of  ornamental  mouldings 
and  embossed  articles,  and  other  uses;  he  also  claims  the 
making  of  counter  dies  or  punches,  as  above  described. — 
[InroUed  in  the  Inrolment  Office,  April,  1844.] 
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To  Feancis  M.  Stetson,  of  Sangerfield^  and  John  Eaton,  of 
BrooJ^eldj  New  Tork^  for  an  improvement  in  setting  logs  on 
saw  mill  carriages. 

The  slides  on  the  head  and  tail  blocks  of  the  carriage  to  which 
the  dogs  are  attached,  are  moved  by  means  of  screws,  in  a  man- 
ner well  known  to  those  who  are  acquainted  with  saw  mills ;  and 
for  the  purpose  of  operating  the  two  screws  simultaneously,  they 
are  connected  by  bevel  cog-wheels,  and  a  shaft  extending  from 
the  head  to  the  tail  block,  and  parallel  with,  and  at  the  side  of, 
the  carriage ;  the  bevel  cog-wheel  on  one  end  of  the  shaft  being 
adapted  to  the  shaft  by  a  feather,  or  square  socket,  and  connected 
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with  the  tail  block  by  a  collar,  so  that  the  tail  block  can  be 
moved  towards,  or  from,  the  head  block. 

Claim : — "What  we  claim,  as  our  indention,  is  the  connecting 
together  the  screws  and  sliding  blocks  on  the  head  and  tail 
blocks  of  the  carriage,  so  as  to  move  both  ends  of  the  log  simul- 
taneously and  equally,  and  at  the  same  time  allowing  the  head 
blocks  to  recede  from,  or  approach  to,  the  foot  block,  and  thus 
be  adjusted  to  the  length  of  the  log  to  be  sawed,  the  whole  being 
arranged,  combined,  and  connected  substantially  as  set  forth  and 
described." 


To  Samuel  Nicholson,  Boston,  Massachusetts,  for  an  improve- 
ment in  the  ice  breaker  for  boats  and  other  vessels. 

The  bow  of  the  boat  is  to  be  provided  with  ice  cutters,  or 
breakers,  attached  to  a  rotating  shaft  actuated  by  a  steam 
engine,  or  with  permanent  cutters  moving  with  the  boat ;  these 
instruments  cut  the  ice,  forward  of  the  boat,  into  strips,  which 
are  broken  oflF  and  forced  under  the  surface  of  the  water  by  an 
inclined  shield  attached  to  the  bow  of  the  boat,  provided  with 
two  projecting  inclined  surfaces  that  run  obliquely  from  the 
middle  of  the  forward  end  to  the  sides,  to  force  the  broken  under 
the  unbroken  ice  beyond  the  paddle-wheels  of  the  boat,  and  thus 
clear  the  channel. 

Claim: — "What  I  claim,  as  my  invention,  is  making  the 
shield,  or  shoe,  at  the  bow,  to  consist  of  a  combination  of  in- 
clined surfaces,  arranged  as  herein  described,  so  as  to  depress 
and  carry  the  ice  under,  and  on  each  side,  the  shield  being  as 
wide,  or  nearly  so,  as  the  extreme  width  across  the  paddle-wheels 
by  which  the  boat  is  propelled." 


To  Henry  Stanton,  Richfield,  Otsego  county.  New  York,  for 
improvements  in  saw  mills. 

These  improvements  are  for  the  purpose  of  more  eflfectually 
steadying  the  log,  whilst  under  the  action  of  the  saw.  The  first 
improvement  consists  of  a  bar  extending  from  the  slide  of  the 
head  to  the  tail  block,  attached  permanently  to  one,  and  so  con- 
nected with  the  other  as  to  admit  of  changing  the  distance  be- 
tween the  head  and  tail  blocks  for  different  lengths  of  logs. 
Towards  the  middle  of  the  length  of  this  bar  there  is  a  bail  and 
sliding  dog,  lyy  means  of  which  the  middle  of  the  log  can  be 
dogged  to  steady  it ;  and  the  other  improvement  consists  simply 
of  a  metallic  plate  attached  to,  and  projecting  above,  the  rebate 
of  the  head  and  tail  blocks,  to  fit  into  grooves  cut  across  both' 
ends  of  the  log,  to  prevent  it  from  slipping  endwise. 

Claim : — "  What  I  claim  is,  first,  the  arrangement  of  the 
longitudinal  bar  and  dogs  attached  to  the  ends  of  the  slides  of 
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the  head  and  tail  blocks  for  sapporting  the  log  at  the  middle,  in 
the  maimer  described ;  second,  the  arrangement  of  the  yertical 
plates  on  the  head  and  tail  blocks,  for  entering  notches  made 
in  the  under  side  of  the  log,  to  prevent  it  haying  any  movement 
longitudinally  whilst  being  savired,  as  described." 


To  Lauren  M.  Peck,  Philadelphia,  Pennsylvaniay  for  an  im- 
provement  in  the  bench  vice. 

The  patentee  says : — ^*  The  object  of  my  improvement  is  the  so 
constructing  of  a  vice  that  the  jaws  thereof  shall  adapt  them- 
selves to  articles  of  unequal  thickness,  such,  for  example,  as  are 
tapering,  or  wedge-formed,  and  which  cannot,  therefore,  be 
securely  held  in  those  of  the  ordinary  construction.  This  end 
I  attain  by  allowing  one  of  the  jaws,  most  commonly  the  front, 
or  moveable,  jaw,  to  turn  in  a  socket,  like  the  T  of  a  lathe  rest,  or 
otherwise  to  swivel  on  a  joint,  or  pin,  so  that  it  may  move  to  the 
requisite  distance ;  and  to  admit  of  its  so  doing,  I  furnish  the 
screw  with  a  ball  and  socket  joint,  where  it  bears  against  the 
moveable  jaw ;  or,  instead  of  this,  I  allow  the  screw  head,  or 
rather  a  washer,  under  it,  to  bear  upon  two  projecting  pieces  of 
hardened  steel  on  the  fore  side  of  die  jaw  of  the  vice,  the  said 
two  projecting  pieces  being  in  a  vertical  line  with  each  other." 

Claim : —  What  I  claim,  is  the  causing  of  one  of  the  jaws  of  a 
vice,  and  that  usually  the  front  jaw,  to  swivel,  or  turn,  in  a 
socket,  or  on  a  gudgeon,  or  joint  pin,  for  the  purpose  of  enabling 
it  to  embrace  an  article  firmly  which  may  be  tapering,  or  of 
unequal  size  at  its  two  ends;  the  same  being  effected  on  the 
principle,  or  substantially  in  the  manner,  herein  set  forth." 


To  Enoch  Huse,  Neuoburyport,  Essex  county,  Massachusetts,  for 
a  process  for  renovating  tobacco,  after  it  has  become  mouldy. 

This  process  consists  '*  in  immersing,  or  soaking,  the  package 
of  tobacco  in  water  for  five  minutes,  or  upwards,  as  circum- 
stances may  require ;  and  as  the  tobacco  is  usually  packed  in 
boxes,  or  kegs,  these  are  generally  introduced,  filled  with 
damaged  tobacco,  into  the  vat  of  water.  This  being  accom- 
plished, and  the  water  having  penetrated  the  tobacco  to  the  neces- 
sary degree,  which  a  little  practice  will  soon  enable  a  workman 
to  determine,  the  tobacco  is  next  removed  from  the  vat,  and  put 
into  an  oven  or  drying  room,  and  there  subjected  to  such  a  heat 
as  may  be  necessary  to  entirely,  or  nearly,  dissipate  the  water, 
and  destroy  the  mould ;  the  said  heat  varying,  according  to  cir- 
cumstances, from  one  hundred  degrees  of  Fahrenheit,  to  such  a 
heat  as  the  article  will  bear  without  scorching,  or  burning,  to  an 
injurious  degree.  In  <n*der  to  produce  this  heat,  anv  of  the 
known  modes  may  be  adopted ;  the  article  is  then  subjected  to 
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powerfnl  pressure,  in  the  same  manner  as  tobacco  is  usually 
pressed  into  boxes^  or  kegs,  for  the  merchants,  or  market. 


To  Cyeus  Kenney,  Troy,  Befissalaer  county,  New  York,  for  a 
machine  for  trimming  the  blanks  in  the  manufacture  of  butt 
,  hinges, 

•'"The  butt  hinges  that  are  to  be  manufactured  by  the  aid  of  my 
machine,  are  such  as  are  formed  from  wrought-iron,  or  other 
malleable  metal.  In  the  manufacture  of  such  hinges,  the  flaps, 
or  halves,  of  the  hinge  are  first  cut  out  of  rolled,  or  sheet,  metal, 
with  the  pieces  projecting  from  one  side  thereof,  which,  when 
bent,  are  to  form  the  knuckles  of  the  hinges,  this  cutting  being 
effected  in  a  manner  well  known.  In  the  process  of  bending  the 
knuckles  formed  from  the  projecting  pieces,  these  become  elon- 
gated, so  that  the  two  sides,  or  halves,  of  the  hinge  will  not 
come  together,  until  reduced  to  the  width  they  had  before  being 
bent.  The  machine  covered  by  this  is  intenaed  to  remove  this 
difficulty  by  cutting,  or  trimming,  off  a  small  portion  from  the 
sides  of  the  projecting  pieces,  before  they  are  bent,  and  made 
into  knuckles."  For  this  purpose  there  are  gauges  that  fit 
between  the  projecting  pieces  before  being  trimmed,  attached  to 
the  under  part  of  the  trimming  cutters,  or  dies,  operated  by  a 
lever,  and  acting  against  bed  dies  which  aid  in  shearing  off  the 
surplus  metal.  The  dies  and  gauges  are  regulated  by  set  screws. 
Claim  : — "  What  I  claim  is  the  manner  of  arranging  and  com- 
bining the  dies  and  gauges  substantially  as  described  and  set 
forth  in  the  specification." 

To  Horace  Bakeb,  McLean,  Tompkins  county.  New  York,  for 
improvements  in  machinery  for  making  barrels,  firkins,  ^c. 

Afteb  the  staves  have  been  shaved  in  the  usual  way,  they  are 
clamped  in  a  curved  bed  attached  to  a  swinging  frame,  the  centre 
of  vibration  of  which  corresponds  with  the  centre  of  the  barrel, 
and  by  means  of  this  swinging  frame  they  are  presented,  first,  to 
a  circular  saw,  which  cuts  off  the  surplus  wood,  and  then  to  a 
straight  reciprocating  jointer.  After  this  operation,  all  the  staves 
for  a  barrel  are  put  together  between  two  circular  plates,  on  a 
lathe,  with  teeth  for  holding  them  firmly,  and  then  turned  off  by 
means  of  cutters  attached  to  a  stock  which  slides  transversely  on 
a  carriage  that  moves  from  end  to  end  on  ways  ;  the  stock  being 
so  arranged  as  to  embrace  a  guide  of  a  curve  corresponding  with 
the  bilge  of  the  barrel. 

Claim: — "What  I  claim  is  the  employment  of  the  swing  £rame 
constructed  and  arranged  as  described,  in  combination  with  the 
edging  and  jointing  machines,  in  the  manner  and  for  the  purpose 
specified.  1  also  daim  the  method  of  holding  the  staves  for 
turning,  in  combination  with  the  moveable,  double-motion,  cutter 
carriage,  arranged  and  constructed  as  before  specified." 
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To  Edwaed  Savage  and  Simeon  North,  Middletown,  Middlesex 
county^  Connecticut^  for  improvements  in  fire  arms. 

This  is  for  an  alleged  improyement  in  the  mode  of  constructing 
guns,  &c.,  that  load  at  the  breech,  by  making  the  breech  part 
of  the  barrel  separate  and  moveable ;  the  back  part  of  this  section 
turning  on  a  joint  pin  in  a  socket,  that  the  forward  part  may  be 
thrown  up  sufficiently  to  receive  the  charge ;  and  consists  in  a 
mode  of  insuring  the  coincidence  of  the  moveable  section  with  the 
permanent  part  of  the  barrel,  after  being  charged,  and  an  arrange- 
ment of  parts  for  giving  the  requisite  movements.  On  each  side 
of  the  moveable  section  there  is  a  strap,  one  of  which  is  cut  out  to 
receive  a  shoulder,  (called  in  the  specification  a  permanent  chock,) 
on  the  side  of  the  moveable  section,  and  the  other  adapted  to  re^ 
ceive  the  joint  pin,  or  spindle,  of  a  tumbler  that  embraces  a  cir- 
cular projection  on  the  other  side  of  the  moveable  breech,  so  that 
by  the  turning  of  this  tumbler  it  is  thrown  up,  or  down ;  the 
spindle  of  the  tumbler  being  provided  with  a  hand  lever,  one  end 
of  which  is  cam-formed,  and  acted  upon  by  a  spring,  to  insure 
the  complete  movement  of  the  parts. 

Claim : — ''  What  we  claim  is  the  combination  of  the  tumbler 
chock  with  the  receiver,  (breech)  in  the  manner  and  for  the  pur- 
pose set  forth.  We  also  claim,  in  combination  therewith,  the 
permanent  chock,  constructed  and  arranged  as  set  forth.  We 
also  claim  the  lever  and  spring,  in  combination  with  the  tumbler, 
chock,  and  receiver,  arranged  substantially  in  the  manner  and  for 
the  purpose  described." 
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The  author  then  proceeds  to  the  more  immediate  details  for  the 
reduction  of  the  ore  : — 

Still,  looking  at  it  in  its  scientific  bearings,  he  cannot  but 
think,  that  a  magnetic  iron  ore  is,  as  it  ought  to  be,  the  most  easy 
of  reduction,  if  that  reduction  be  prosecuted  on  sound  chemical 
principles.  He  presumes,  that  he  may  designate  those  as  mag- 
netic ores,  which  like  the  Turkish,  contain  a  proportion  of  pro- 
toxide of  iron  ;  but  at  present  he  would  confine  himself  to  the 
richer  classes  only.  It  seems  singular,  that  this  description  should 
be  the  one  universally  used  (as  far  as  he  can  learn)  in  the  old 
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bloomeries,  or  in  the  improved  form  of  that  furnace, — the  Catalan 
Forge.  In  America — ^in  India — ^in  Prussia,  and  in  Spain,  these 
ores  alone  seem  to  be  used.  Is  it  not  probable,  because  their 
state  of  diminished  oxidation  renders  their  reduction  more  facile, 
and  if  readily  brought  into  the  metallic  state  by  the  crude  action 
of  the  blast  in  the  bloomery — h  priori,  why  should  not  they, 
when  once  in  that  state  in  the  high  blast  furnace,  be  as  readily 
impregnated  with  carbon  to  make  cast  iron  ? 

He  looks  upon  it,  that  the  reason  why  the  English  iron- 
masters of  the  present  day  consider  the  reduction  of  the  rich  ores 
a  matter  of  such  doubt  and  difficulty,  is,  because  they  have  only 
tried  them,  and  always  treated  them  as  of  the  same  family  as  the 
leaner  iron  stones ;  and  thus,  they  practically  find  that  they  can 
use  them  but  in  small  proportions.  An  extensive  iron-master  of 
Staffordshire  told  the  author,  that  when  he  added  more  than  one- 
fourteenth  part  of  the  rich  Ulverstone  ore,  he  always  endangered 
the  "gobbing  up"  of  his  furnaces.  Now  this  was  to  be  ex- 
pected ; — ^with  the  red  ore,  he  was  using  only  the  same  quantity 
of  carbon,  as  if  that  much  of  some  cfdcined  *'  lean  mine"  had 
been  used.  When  told  he  must  use  more  coke,  he  declined,  on 
account  of  the  extra  expenditure  of  fuel,  forgetting,  that  the 
larger  proportion  of  oxygen  in  the  ore  would  require  a  larger, 
dose  of  carbon,  both  for  its  decomposition  and  the  impregnation 
and  smelting  of  the  greater  quantity  of  iron  produced. 

From  all  he  can  gather,  the  writer  thinks,  that  the  only 
difficulties  about  the  smelting  of  the  Samakoff  ore,  are  its  specific 
gravity,  and  the  fineness  of  its  particles ;  it  would  thus  be  carried 
down  too  rapidly  through  the  decomposing  region,  into  the 
hearth  of  the  furnace,  and  thus  the  carbon  in  the  upper  parts 
would  be  rendered  inoperative.  With  furnaces  of  a  more  cylin- 
drical form,  he  considers  that  this  evil  might  be,  in  a  great 
measure,  avoided;  there  would  not  be  that  tendency  to  rapid 
descent  of  the  portion  of  the  "burden"  in  the  centre,  which  the 
egg-shaped  sides  of  the  present  charcoal  furnaces  seem  necessarily 
to  cause ;  but  the  whole  charge  would  settle  equally  and  regularly, 
as  the  portion  below  was  reduced  and  consumed.  Such  shaped 
furnaces  may  suit  ores,  even  as  fine  as  those  from  Samakoff,  but 
until  they  are  fairly  tried,  there  may  be  great  doubt  of  the  result, 
and  it  was  to  the  alternative  of  the  two  evils, — ^a  strong  blast, 
which  blew  the  ore  out  of  the  top  of  the  furnace,  or  a  weak  one, 
which  let  it  fall  too  rapidly  to  the  bottom,  that  the  defective 
quality  of  the  iron,  previously  made,  was  ascribed. 

To  avoid  all  risk  of  suffering  from  either  of  these  evils,  the 
writer  recommended  a  modification  of  the  process  which  he  had 
invented,  for  the  production  of  wrought  iron  direct  from  the  ore, 
and  after  trying  it  in  a  small  way  in  a  common  foundry  cupola 
furnace  at  Mr.  W.  Fairbaim's  works,  at  Manchester,  with  en- 
couraging success,  a  larger  quantity  of  the  ore  was  procured  from 
Turkey,  and  the  process  was  tried  on  a  more  practical  scale  at  the 
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Backbarrow  charcoal  furnaces,  which  the  liberality  of  Messrs. 
Harrison,  Ainslie,  and  Roper,  had  permitted  him  to  use. 

The  writer  now  proceeds  to  detail  the  results  of  this  trial, 
apologizing  for  the  apparent  prolixity  of  the  preceding  matter, 
trusting  that  the  results  of  the  experiments  may  be  deemed  more 
professionally  interesting,  particularly  as  bearing  upon  what 
must  be  an  object  of  such  vital  importance  in  every  oranch  of 
engineering, — the  quality  of  cast  iron. 

1 120  lbs.  of  the  Samakoff  ore,  imperfectly  freed  from  the  silex 
by  washing,  were  mixed  up  with  half  that  weight  of  the  riddlings 
of  charcofd  (a  comparatively  valueless  residuum  from  the  bhist 
furnaces)  ;  this  charcoal  *  breeze'  being  fresh  washed,  to  firee  it 
from  dirt,  must  have  contained,  at  least,  one-third  of  its  weight 
of  water.  The  mixture  was  thrown  into  a  common  puddling 
furnace,  and  lightly  stirred  about  every  5  minutes  :  at  the  end  of 
35  minutes,  the  mass  having  become  pasty,  and  palpably  'coming 
to  nature,'  was  withdrawn;  on  being  cooled,  it  was  found  to 
weigh  867  lbs.,  the  loss  of  weight  showing,  that  the  deoxidation 
had  been  pretty  far  advanced.  The  quantity  was  so  small,  that 
it  was  difficult  to  fix  on  any  mode,  by  which  the  product  of  the 
Turkish  ore  could  be  satisfactorily  separated  from  the  current 
burden  of  the  furnace :  after  some  consideration,  Mr.  Roper, 
junior,  the  manager  of  the  works,  decided  on  proceeding  as 
follows : — 

At  six  o'clock  on  the  evening  of  the  8th  December,  1843,  the 
customary  charges  of  haematite  ore,  in  the  Backbarrow  furnace, 
were  stopped,  and  *  false  charges,'  that  is,  charcoal,  lime,  and 
other  flux,  without  ore,  were  continued  to  be  used,  till  10 
o'clock;  it  was  then  considered,  that  a  complete  separation 
would  be  made  by  this  great  quantity  of  charcoal,  &c.,  between 
the  last  ore  charged  and  what  was  now  to  be  used.  The  Turkish 
ore  was  then  used,  in  like  weights,  with  their  customary  charge, 
and  the  last  charge  was  put  in  at  midnight.  About  this  time  die 
fiimace  was  tapped,  and  a  charge  of  white  iron  run  out. 

No  variation  m  the  working  of  the  furnace  took  place,  until 
ten  o'clock  a.m.  of  the  9th,  when  it  was  clear  to  the  workmen, 
and  was  soon  ascertained  by  Mr.  Roper,  that  the  furnace  was 
working  'light,'  t.  e.,  making  little  or  no  iron ;  in  other  words, 
that  all  the  ore  charged  previous  to  six  p.m.  of  the  previous  even- 
ing, or  very  nearly  all,  was  then  in  a  state  of  fusion,  in  the  hearth 
of  the  furnace,  as  pig  iron ;  it  was  consequently  tapped, — ^less 
than  the  average  quantity  of  iron  (as  was  to  be  expected),  but  of 
grey  quality,  was  produced.  The  ^mace  still  worked  *  light'  for 
two  hours  more,  say  to  half-past  twelve,  when  it  began  again  to 
*make  iron.'  No  great  change  took  place  till  half-past  three, 
when  a  cinder,  quite  novel  in  its  appearance,  but  by  no  means  of 
bad  quality,  was  tapped ;  it  was  also  accompanied  with  the  dust 
of  the  ore  which  had  not  (as  usual)  been  separated  by  riddling ; 
at  four  o'clock  the  hearth  was  tapped,  and  an  exceUent  lot  of 
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very  fluid  pig  iron  was  obtained.  This  had  also  some  marked 
characteristics: — after  becoming  comparatively  cool,  it  was  still 
fluid,  and  the  workmen  uniymally  acknowledged  appearances, 
which  they  had  never  seen,  when  false  charges  (as  is  frequently 
the  case)  had  been  used  with  the  usual  materials.  The  quantity 
rather  exceeded  in  weight,  the  deoxodized  ore  introduced ;  but 
this  could  scarcely  be  avoided,  as  the  furnace  must  have  been 
making  some  iron  from  its  old  stock,  between  half-past  ten  and 
half-past  twelve  o'clock.  The  opinions,  both  of  Mr.  Roper  and 
his  men,  were  unanimous,  that  both  from  the  means  used,  and 
the  phenomena  exhibited,  at  least  four-fifths  of  the  iron  made 
was  from  the  Samakoff  ore. 

In  the  customary  mode  of  making  best  charcoal  bar  iron,  from 
charcoal  pig,  it  takes  very  nearly  30  cwt.  of  such  pigs  to  pro- 
duce 20  cwt.  of  best  hammered  bar.  Of  this  Turkish  pig  iron, 
it  only  took  26^  cwt.  to  produce  a  like  quantity.  That  this  re- 
markable diflerence  is  an  eflect  of  the  preparation  or  deoxidize- 
ment  of  the  ore,  is  proved,  by  the  same  results  following  a 
trial  with  the  Ulverstone  ore  deoxodized ;  for  26  cwt.  of  pig, 
made  in  a  previous  trial  from  such  prepared  ore,  in  like  manner 
produced  20  cwt.  of  bar.  Time  and  opportunity  have  not  yet 
been  given  to  investigate  the  cause  of  this  striking  and  important 
phenomenon ;  but  the  author  thinks  it  will  be  fr>und,  that  pig 
iron  so  made  from  deoxidized  ore,  will  contain  no  foreign  matter 
but  carbon,  and  all  the  silicon  and  other  adulterative  matter, 
present  in  cast  iron,  as  customarily  made,  will  no  longer  exercise 
their  prejudicial  effects  on  the  quality.  He  does  not  mean  to 
propose,  that  all  cast  iron  should  be  made  from  ore  deoxidized  in 
a  previous  operation,  for  the  expense  would  be  palpably  too  great ; 
but  as  respects  charcoal  iron,  there  is  rather  an  economy  than 
otherwise,  in  so  preparing  the  ore,  for  the  deoxidation  by  means 
of  the  hitherto  waste  *  breeze,'  and  the  coal  for  fuel  in  the  pud- 
dling furnace  will,  in  his  opinion,  save  the  consumption  of  one- 
half  of  the  charcoal,  that  would  otherwise  be  used  in  the  blast* 
furnace.  This  is  his  conviction,  and  upon  this  he  intends  to  act, 
when  he  undertakes  the  direction  of  the  Sultan's  Iron  Works ; 
but  as  he  has  not  yet  facts  to  refer  to,  he  leaves  for  the  present 
the  further  description  of  the  subject. 

He  then  gives  the  result  of  the  experiment  for  producing 
wrought-iron  direct  from  the  Samakoff  ore,  by  the  method  in- 
vented by  the  author : — 

222  lbs.  of  this  ore  and  77  lbs.  of  coke  dust,  ground  fine,  were 
thrown  into  a  furnace  of  Messrs.  Rushton  and  Kersley,  at  Bolton ; 
the  mass  was  stirred  about  for  25  minutes,  and  then  222  lbs.  of 
Bowling  pig-iron  were  added :  in  an  hour  and  a  half  from  first 
charging,  317  lbs.  of  excellent  puddled  bars  were  obtained.  If 
the  weight  of  the  Bowling  pigs  be  deducted,  it  will  give  95  lbs. 
of  iron,  as  the  produce  of  the  222  lbs.  of  ore,  or  44^  per  cent. ; 
but  if  one-ninth  be  taken  from  the  Bowling  pig  (a  very  moderate 
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computation)  for  ^  yield,'  there  remains  120  lbs.  as  the  produce 
of  the  Turkish  ore — above  54  per  cent. 

Haying  given  a  full  account  of  Mr.  Clay's  treatment  of  the 
finer  pulverised  ores  of  Samakoff,  and  of  those  of  Ulverstone,  by 
his  process  of  cementation  in  the  reverberatory  furnace,  Mr. 
Fairbaim  does  not  consider  it  necessary  to  recapitulate  the  ob- 
servations as  to  Mr.  Clay's  success,  in  producing  a  perfectly  crys- 
tallized grey  pig  iron;  the  facts  adduced  are  proofs  of  the 
soundness  of  his  views,  and  of  the  efficiency  of  the  measures 
adopted  for  that  purpose.  It  may,  however,  become  a  subject 
for  consideration  and  experiment  to  ascertain,  whether  or  not  a 
cheaper  and  more  direct  process  of  deoxidation  could  be  adopted ; 
and  as  new  discoveries,  as  well  as  new  methods  of  application, 
are  of  vast  importance  in  the  conversion  of  the  mineral  products, 
it  may  not  be  improper  briefly  to  consider  the  proposed  method 
of  smelting  the  fine  ores,  and  further,  to  inquire  into  the  nature 
of  Mr.  Clay's  new  system  of  producing  iron  in  its  malleable  state 
(without  the  intervention  of  the  previous  process  of  smelting),  di- 
rect from  the  puddling  furnace.  Taking  them  in  their  separate 
order,  the  first  will  be — 

Smelting. 

As  the  infusion  of  carbon,  and  the  consequent  expulsion  of  the 
excess  of  oxygen  from  the  rich  ores,  may  be  considered  a  ne- 
cessary, as  well  as  a  preliminary  process,  it  is  obvious,  that  the 
plan  of  stirring  and  roasting  in  a  separate  furnace,  as  adopted  by 
Mr.  Clay,  is  both  tedious  and  expensive ;  and  now  that  he  is  en- 
gaged by  the  Turkish  Government,  for  the  purpose  of  carrying 
out  a  more  complete  and  comprehensive  system  of  manufacture, 
it  appears  worthy  of  the  skill  and  consideration  of  the  chemist 
and  metallurgist  to  cheapen  the  process,  and,  if  possible,  to  effect 
the  deoxidation  of  the  ores  by  one  direct  operation  on  the  top  of 
the  fiimace.  If  the  ores  can  be  deprived  of  their  oxygen  in  this 
way,  by  alternate  layers  of  charcoal  and  coke,  there  scarcely  ex- 
ists a  doubt,  but  the  finer  particles  of  the  pulverized  ores  will 
receive  their  proportionate  dose  of  carbon,  previously  to  their  de- 
scent to  the  point  of  fusion  in  the  furnace. 

In  the  preparations  for  smelting,  the  past  experience  of  Mr. 
Heath,  and  the  knowledge  of  his  treatment  of  similar  ores  at  the 
works  of  Porto  Nuovo,  insures  greater  certainty  in  the  operations 
under  consideration.  It  is  probable,  that  the  simple  method  of 
moistening  the  ores  with  water,  might  answer  every  purpose  of 
cementation,  and  by  the  introduction  of  the  hot  blast,  the  whole 
process  of  deoxidation  and  fusion  might  be  effected  in  the  fur- 
nace, at  one  and  the  same  time,  without  the  intervention  of  a 
separate  system  of  preparation.  It  is  understood,  that  Mr.  Heath 
adopted  this  method  with  complete  success  at  Porto  Nuovo,  and 
provided  it  can  be  accomplished,  in  the  instance  of  the  Samakofif 
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and  Ulverstone  ores,  it  will  effect  a  considerable  saving  in  time, 
labour,  and  expense. 

Should  it,  however,  not  succeed,  there  is  still  in  reserve  the 
preparatory  process  in  a  separate  heating  furnace,  as  adopted  by 
Mr.  Clay.  But  a  few  trials  of  the  carbonizing  effects  of  the  hot 
blast  on  the  top  of  the  fiimace,  will  determine  these  matters,  and 
will  shortly  point  out  the  most  direct  and  most  economical  process 
of  carburation. 

As  respects  the  dimensions  of  the  furnace  to  be  used,  it  is 
decided  to  make  it  40  feet  high,  9  feet  diameter  at  the  boshes, 
and  4  feet  diameter,  with  a  height  of  6  feet  6  inches  in  the 
hearth. 

This  will  be  looked  upon  as  a  small  furnace,  when  compared 
with  those  used  in  this  country  for  reducing  the  leaner  ores ; 
but  when  it  is  considered,  that  the  nature  of  the  materials  is 
different,  and  that  charcoal  with  a  slight  admixture  of  lignite 
will  be  used,  instead  of  raw  coal,  and  coke,  it  is  probably  of  the 
best  proportions  that  could  be  adopted  for  such  a  purpose.  The 
small  furnace  has,  in  every  instance,  been  used  by  Mr.  Heath,  at 
Porto  Nuovo,  and  the  same  description  of  charcoal  furnace  is  now 
in  operation  under  the  direction  of  Mr.  Roper,  at  Backbarrow^ 
near  Ulverstone. 

Puddling. 

For  the  conversion  of  such  iron  ores  as  the  Ulverstone  and 
those  of  Samakoff,  into  the  malleable  state,  it  would  appear,  that 
Mr.  Clay's  new  process  is  the  cheapest,  and  probably  the  most 
efficient,  that  can  be  employed. 

On  the  old  plan,  when  a  superior  quality  of  wrought  iron  is 
required,  a  long  series  of  consecutive  operations  is  necessary ;  and 
as  these  operations  are  both  tedious  and  expensive,  it  becomes 
desirable  to  dispense  with  the  process  of  the  ponderous  blast 
fiimace,  and  to  encourage  the  more  direct  action  of  the  puddling 
process,  as  pursued  by  Mr.  Clay. 

In  the  description  given  to  the  Institution  of  Civil  Engineers 
on  a  former  occasion,  the  operations  of  the  old  plan  are  stated  to 
be: — 

1st.  Smelting  in  the  blast  furnace. 

2nd.  Refining. 

3rd.  Puddling,  hammering,  and  rolling. 

4th.  Cutting  up,  piling,  and  rolling. 

5th.  Catting  up,  piling,  and  rolling. 
All  these  processes  require  a  separate  application  of  heat. 

On  the  new  plan,  the  operations  are  reduced  to  two,  viz. : — 

1st.  Puddling,  hammering,  and  rolling. 
2nd.  Cutting  up,  piling,  and  rolling. 

This  latter  process,  according  to  the  author,  brings  out  the 
iron,  superior  in  quality,  to  the  fifth  operation  of  the  old  system. 
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and  with  the  advantages  of  saving  a  considerable  portion  of  time, 
and  a  great  quantity  of  fuel. 

The  manufacture  of  this  description  of  iron,  direct  from  the 
ore,  appears  to  be  simple  and  effective.  The  requisite  prepara- 
tions would  be  four  or  six  puddling  furnaces  ffttached  to  the 
roUing  mill,  and  with  a  proper  mixture  of  ground  charcoal,  the 
charges  might  be  puddled  and  worked  off  at  a  comparatively 
low  rate.  After  the  balls  or  blooms  are  formed,  they  are  brought 
under  the  hammer,  and  from  thence  to  the  rolls,  where  they  are 
formed  into  rough  bars ;  these  bars  are  then  cut  up  into  lengths, 
and  piled  or  shingled ;  after  which  they  are  again  heated,  ham- 
mered, and  rolled  into  finished  bars,  and,  being  cut  at  the  end 
and  straightened,  are  ready  for  the  market. 

This  appears  to  be  the  whole  of  Mr.  Clay's  process,  except  the 
pounding  and  cleansing  of  the  ores,  which  require  care  and  at- 
tention, previous  to  the  mixing  with  the  coal  or  coke. 

In  the  Samakoff  ore,  the  necessity  of  cleansing  for  this  process 
will,  it  appears,  be  indispensable,  as  the  silica  will  require  to  be 
removed,  and  the  ore  cleaned  from  impurities,  before  it  is  mixed 
with  the  ground  charcoal ;  this  is,  however,  a  simple  process^ 
which  is  easily  accomplished  by  the  means  already  described. 


May  14th,  1844. 
William  Cubitt,  Vice-Pee sident,  in  the  Chair. 

"The  Atmospheric  Railway."   By  Jacob  Samuda,  Assoc.  Inst.  C.  E. 

So  much  has  already  been  printed,  in  various  publications,  de- 
scriptive of  the  Atmospheric  Railway,  that  a  minute  detail  of  its 
operations  would,  the  author  feels,  be  superfluous.  He  therefore 
first  describes  the  general  features  of  the  system,  confining  him- 
self to  such  points  as  contain  most  matter  of  engineering  interest. 

On  this  system  of  working  railways  the  moving  power  is 
communicated  by  means  of  a  continuous  pipe  or  main,  laid 
between  the  rails,  and  divided  by  separating  valves,  into  suitable 
lengths  for  exhaustion ;  a  partial  vacuum  is  formed  in  this  pipe, 
by  air-pumps,  worked  by  steam  engines,  fixed  at  intervals  idong 
the  Hne,  or  by  water-power,  if  the  nature  of  the  country  be  such 
as  to  afford  it.  These  valves  are  opened  by  the  train  as  it  advances, 
without  stoppage  or  reduction  of  its  speed.  A  piston,  which  is 
made  to  fit  nearly  air-tight,  by  means  of  a  leather  packing,  is 
introduced  into  the  pipe,  and  is  connected  to  the  leadmg  carriage 
of  each  train,  by  an  iron  plate,  which  travels  through  a  longi- 
tudinal groove  or  continuous  aperture,  the  whole  length  of  the 
pipe. 

The  continuous  groove,  or  aperture,  in  the  top  of  the  pipe^  ^Jl0^ 
covered  by  a  valve,  made  of  a  double  strap  of  leather  riveted  hetweitt^^^ 
two  series  of  iron  plates :  the  top  plates  are  wider  than  the 
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and  the  lower  ones  fall  within  it,  when  the  valve  is  closed,  thus 
completing  the  cylindrical  form  of  the  interior  of  the  pipe,  which 
had  been  destroyed  by  the  aperture  cut  in  it.  One  edge  of  this 
leather  valve  is  allowed  to  rise,  the  other  being  screwed  firmly 
down  to  the  sufface  of  the  pipe.  The  lifting  edge  lies,  when  the 
valve  is  closed,  against  a  composition  of  bees' -wax  and  tallow, 
placed  in  the  groove,  which  serves  as  a  solder.  It  is  rubbed 
down,  and  its  surface  is  shghtly  melted  by  a  heater,  which  is 
attached  to  the  leading  carriage.  This  operation  takes  place  on 
the  passage  of  every  train. 

The  pipe  is  e:s^hau8ted  in  front  of  the  piston.  The  connecting 
plate  attaches  the  piston  to  the  carriage,  and  serves  to  draw  the 
train  when  the  piston  is  in  operation  within  the  pipe,  and  to 
sustain  the  piston  when  it  is  out  of  the  pipe.  To  this  connecting 
plate  is  also  iixed  a  frame  carrying  four  wheels,  for  lifting  and 
sustaining  the  continuous  valve,  so  as  to  leave  a  constant  aper« 
ture,  in  order  to  allow  a  passage  for  the  connecting  plate.  The 
opening  is  prolonged  beyond  the  connecting  plate  by  the  two 
outer  wheels,  in  order  to  give  sufficient  area  for  the  entrance  of 
the  external  air  behind  the  piston,  as  fast  as  it  advances.  The 
heater  consists  of  a  trough  Med  with  charcoal,  having  a  blade 
of  copper  at  its  lower  extremity  :  this  is  heated  by  the  burning 
charcoal,  and  rests  on  the  surface  of  the  composition,  so  that 
by  pressing  upon  and  very  slightly  melting  it,  as  the  train 
passes  along  the  line,  the  joint  is  rendered  as  air-tight  as  it  was 
before  the  composition  was  disturbed  by  the  passage  of  the 
carriage. 

The  main  tube  is  cast  in  lengths  of  9  feet  each,  which  are  put 
together  with  socket  joints,  to  allow  for  expansion  and  contraction. 
The  sockets  are  caulked  about  two-thirds  full  of  yarn,  steeped  in 
a  putty  of  whiting  and  boiled  linseed  oil,  with  a  small  quantity 
of  oHve,  neat's-foot,  or  other  oil,  which  does  not  possess  dmng 
qualities,  to  prevent  the  joint  from  becoming  too  hard.  When 
this  has  been  driven  in  firmly,  tallow  is  pressed  in  after  it,  till 
the  remaining  part  of  the  socket  is  about  half  filled,  and  the 
joint  is  completed  by  a  tarred  yam,  which  is  driven  in  upon  the 
tallow ;  as  this  joint  remains  soft,  the  expansion  or  contraction 
of  the  pipes  does  not  disturb  it. 

The  main  tube  is  divided  into  sections  of  about  3  miles  each, 
by  separating  valves  opening  in  the  direction  in  which  the  trains 
move.  The  entrance  valve  is  opened  by  the  wheel  of  the  leading 
carriage,  which  depresses  a  lever  outside  the  pipe,  thus  disen-> 
gaging  a  catch,  which  allows  a  weight  to  fall  and  to  move  a  slide 
valve  across  two  openings  in  the  side  of  the  valve  box,  on  either 
side  of  the  seat  of  the  vdve.  This  causes  the  air  in  the  chamber 
to  rush  into  the  exhausted  tube;  and  the  lower  valve,  which  is  at- 
tached to  the  same  fulcrum  as  the  upper  valve,  being  in  equili- 
brium, it  immediately  opens  by  the  external  pressure  upon  it.  The* 
disc  of  the  loweris  rather- larger  than  the  upper  valve,  and  keeps  it 


Scientific  Notices,  417 

closed  until  the  slide  is  moved,  in  consequence  of  the  superior  sur- 
face it  exposes  to  the  pressure  of  the  external  atmosphere.  A 
weight  is  attached  to  the  fulcrum  of  the  valve  itself,  and  is 
disengaged  hy  the  action  of  the  wheel.  Its  object  is  to  open  the 
valve,  in  case  of  any  obstruction  or  impediment  to  the  proper 
action  of  the  slide.  An  exit  valve  is  placed  about  30  feet  beyond 
the  branch  pipe  leading  to  the  exhausting  apparatus,  and  thus, 
when  the  travelling  piston  has  passed  tlus  branch,  its  advance 
diminishes  the  space  between  it  and  the  valve,  and  there  being 
no  outlet  for  the  air  in  the  pipe,  its  density  is  increased  as  the 
space  is  reduced,  until  the  pressure  inside  the  pipe  is  greater  than 
that  outside,  and  the  valve  opens.  A  double  set  of  these  valves 
is  employed,  where  it  is  necessary  to  use  the  same  main,  for 
travelling  in  both  directions. 

The  author  then  examines  the  views  of  George  Medhnrst,  who, 
he  states,  to  have  been  one  of  the  first  projectors  of  the  mode 
of  conveying  passengers  and  goods  at  high  velocities,  by  the 
transmission  of  fixed  power,  through  the  medium  of  the  atmo- 
spheric air.  His  notions  on  the  subject  were  first  published  in 
1810.  In  1812  he  again  pubUshed  a  work  intituled,  'Calcula- 
tions and  remarks  tending  to  prove  the  practicability,  efiects,  and 
advantages  of  a  plan,  for  the  rapid  conveyance  of  goods  and 
passengers  on  an  iron  road,  through  a  tube  of  30  feet  in  area,  by 
the  power  and  velocity  of  air.'  The  calculations  in  this  work  are 
principally  confined  to  the  conveyance  of  carriages  inside  b  tube  i 
but  it  also  states  that  it  may  be  practicable,  on  the  same  principle, 
to  form  a  tube,  so  as  to  leave  a  constant  communication  between 
the  inside  and  the  outside  of  it,  and  by  this  means  to  impel 
carriages  in  the  open  air,  with  the  advantage  to  passengers  of 
being  unconfined,  and  in  view  of  the  country.  In  1827>  he  again 
pubUshed  a  detailed  account  of  the  various  means,  by  which  he 
proposed  to  efiect  a  communication  between  the  inside  and  the 
outside  of  the  tube.  The  first  of  these  he  describes  as  follows :— « 
**  If  a  round  tube,  24  inches  diameter,  be  made  with  an  opening 
of  2  inches  wide  in  the  circumference,  and  a  flanch  of  6  or  8 
inches  deep  on  each  side  of  the  openmg,  it  will  leave  a  channel 
between  the  flanches,  and  an  opening  into  the  tube. 

'*  If  such  a  tube  is  laid  all  along  upon  the  ground,  with  the  iron 
channel  immersed  in  a  long  trough  of  water,  and  a  piston  or  box 
made  to  fit  it  loosely,  and  pass  through  it  upon  wheels  or  rollers, 
this  box,  driven  through  the  tube  by  the  air  forced  into  it,  may 
give  motion  to  a  carriage  without,  by  a  communication  through 
Qie  channel  and  the  water." 

Another  plan  is  thus  described : — **  A  plan  to  combine  the  two 
modes  together,  that  the  goods  may  be  conveyed  by  the  canal, 
and  a  communication  made  firom  the  inside,  to  the  outside  of  it^ 
so  that  a  carriage  may  be.  impelled  in  the  open  air,  to  carry  pa»« 
sengers,  would  be  an  improvement  desirable  and  practicable.  It 
must  be  effected  without  the  aid  of  water^  that  it  may  rise  uui 
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fall  as  the  land  lies  ;  and  it  must  give  a  continual  impulse  to  the 
outside  carriage,  without  allowing  the  impelling  air  to  escape. 

"  For  this  purpose,  there  must  be  some  machinery,  which  will 
diminish  the  simplicity,  make  it  more  expensive,  and  more  liable 
to  be  disordered,  unless  executed  in  the  most  substantial  and 
perfect  manner ;  but  by  skill,  by  experience,  and  by  sound  work- 
manship, it  may  be  accomplished  in  various  ways,  one  of  which  I 
will  describe,  which,  I  presume,  will  evince  the  practicability  of  it. 

"  In  order  to  make  this  in  the  best  manner,  the  top  of  the 
canal  should  be  made  of  wrought  iron,  or  copper  plates,  riveted 
together,  and  riveted  all  along  one  side,  to  a  cast  iron  rail, 
securely  laid  upon  the  top  of  one  of  the  side  walls,  and  made  to 
shut  down  close  upon  a  cast  iron  rail,  laid  firmly  down  upon  the 
other  side  wall. 

*'  In  order  to  make  the  plate  shut  down  air-tight  upon  the  cast 
iron  rail,  without  being  riveted  to  it,  there  should  be  a  groove  all 
along  the  top  and  inner  edge  of  the  cast  iron  rail,  and  a  thin 
edge  of  iron,  riveted  to  the  plates  all  along,  to  fall  into  the 
groove;  then,  if  the  groove  is  partially  filled  with  some  soft 
yielding  substance,  as  cork,  hemp,  wood,  leather,  &c.,  the  thin 
iron  edge  will  bed  itself  into  it,  and  shut  so  close,  that  the  air 
will  not  escape,  with  so  light  a  pressure  as  one  pound  per  square 
inch. 

*'  The  plate  that  is  to  form  the  top  of  the  canal  being  thus  pre- 
pared, may  be  lifted  up  out  of  the  groove  two  or  three  inches 
high,  in  any  particular  place  of  the  side,  which  is  not  riveted,  and 
when  let  down  again,  the  edge  will  fall  into  the  groove,  by  the 
spring  and  weight  of  the  plate,  and  stop  it  close  as  before. 
Therefore,  if  there  is  a  large  and  Ught  iron  wheel  fixed  in  front  of 
the  interior  carriage,  and  close  to  the  side  of  the  wall  on  which 
the  plate  shuts  into  the  groove ;  and  if  this  wheel  is  planted  to 
stand  two  inches  higher  than  the  underside  of  the  covering 
plate,  this  wheel,  as  it  passes  along,  will  constantly  lift  up  the 
plates,  and  make  an  opening  of  two  inches  wide,  or  more,  and  8 
or  10  feet  long ;  and  when  the  wheel  has  passed,  the  plate  will 
fall  down  into  the  groove,  and  close  the  joint  as  before.  Through 
this  opening,  a  bar  of  iron  may  pass,  that  is  fixed  to  the  interior 
carriage ;  it  may  project  over  the  side  wall,  and  the  outer  end 
may  be  attached  to  the  exterior  carriage  by  a  chain  or  strap,  and 
pull  it  along  upon  its  own  wheels  and  wheel-track,  which  should 
lie  along  by  the  side  of  the  walls  of  the  canal.  The  iron  bar  will 
not  touch  anything  as  it  passes  through  the  opening,  for  the  iron 
covering  may  be  lifted  up  two  or  three  inches  high ;  but  the  bar 
need  not  be  more  than  one  inch  in  thickness.'' 

'*  The  same  principle  and  the  same  form,  may  be  advantageously 
applied  to  convey  goods  and  passengers  in  the  open  air,  upon  a 
common  road,  at  the  rate  of  a  mile  in  a  minute,  or  sixty  miles  in 
an  hour ;  and  without  any  obstruction,  except  at  times,  contrary 
winds,  which  may  retard  its  progress,  and  heavy  snow,  which  may 
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obstruct  it.  If  a  square  iron  tube  be  formed  2  feet  on  each  side, 
4  feet  in  area,  with  three  sides,  and  one  half  the  top  of  cast-iron, 
and  the  other  half  of  the  top  made  of  sheet-iron  or  copper,  to  lift 
up  and  shut  down  in  a  groove  in  the  semi-top  plate,  as  before 
described ;  and  if  a  strong  and  light  box  or  ftrame  be  made  to  run 
upon  wheels  within  the  tube,  and  an  iron  arm  made  to  pass  out 
through  the  opening  made  by  lifting  up  the  plate,  as  befpre 
described,  this  arm  may  give  motion  to  a  carriage  in  the  open  air 
and  upon  the  common  road,  without  any  railway^  if  the  pressure 
within  the  tube  be  made  strong  enough  for  that  purpose. 

''  The  opening  of  the  iron  plate  should  be  maae  in  the  middle 
of  the  top,  so  that  the  iron  arm  may  pass  out,  and  stand  upright 
a  few  incnes  above  the  top,  to  which  the  strap  should  be  attached, 
to  communicate  motion  to  the  carriage. 

"  The  frame,  or  box,  within  the  tuoe,  should  be  10  or  12  feet 
long,  and  must  be  guided  by  wheels  on  all  sides,  as  lar^e  as  can 
be  admitted,  and  as  truly  formed  and  planted  as  possible ;  the 
number  will  be  fourteen  or  sixteen.  A  piston  or  vane  must  be 
formed  near  the  middle  of  the  frame,  to  intercept  the  air,  and 
must  be  leathered  all  round,  so  as  lightly  or  barely  to  touch  the 
sides  of  the  tube. 

"  The  inside  or  middle  of  this  vane  should  be  open,  and  the 
opening  filled  up  and  closed  by  a  valve,  suspended  by  an  axis 
across  the  middle  of  the  opening,  so  that  this  valve,  by  iuming 
on  its  axis,  may  open  the  vane,  and  suffer  the  air  to  pass  through, 
and  prevent  its  impulse  upon  the  vane  and  carriage,  or,  by  closing 
the  valve,  intercept  the  air,  and  give  it  motion. 

''  By  this  means  the  conductor  of  the  carriage  may  restrain  and 
limit  the  velocity,  and  stop  the  carriage,  at  any  time  and  at  any 
place,  by  a  communication  from  the  valve,  through  the  opening, 
to  the  conductor  on  the  outside ;  and  this  will  be  done  without 
the  least  violence,  shock,  or  chance  of  disordering  anything,  either 
within  or  without. 

''  The  iron  tube  should  lie  in  the  ground,  with  the  top  of  it  a 
flew  inches  above  the  surface ;  and  the  carriage  should  run  over  it, 
with  the  wheels  on  each  side ;  then  the  iron  arm  would  draw  the 
carriage  in  the  fairest  position.  The  opening  being,  in  this  plan, 
made  in  the  middle  of  the  top  of  the  tube,  instead  of  the  side,  the 
lifting-wheel  will  act  either  way,  without  being  removed ;  but  the 
iron  arm  that  passes  through  the  opening  (to  draw  the  carriage), 
as  well  as  the  arm  that  is  to  pass  throu^,  to  open  and  shut  the 
valve,  must  be  changed  to  the  other  side,  when  the  motion  is 
changed  to  a  contrary  direction.  If  the  carriage  is  attached  to 
the  regulating  arm  that  is  to  pass  through  the  opening,  and  that 
arm  is  supported  by  the  main  bar,  the  effect  will  be,  that  if  by 
anv  accident  the  chain  should  let  go  its  hold  of  the  arm,  the  in- 
sicle  valve  would  instantly  fly  open,  and  the  vane  being  no  longer 
impelled,  would  soon  stop  ox  itself,  and  the  chain  might  be 
replaced. 
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•  *'  Although  the  perfection  of  this  woric  is  not  to  be  attained 
but  by  time,  skill,  and  experience,  and  the  wealth  of  a  nation,  yet, 
upon  a  smaller  scale,  and  less  rapidity,  the  expense  will  be  mode- 
rate and  within  reach ;  and  the  value  of  it,  compared  with  the 
present  mode  of  conyeyance,  would  be  abundantly  advantageous 
and  desirable/' 

The  method  of  working  which  he  proposed  to  make  use  of,  is 
thus  described : — 

*' When  the  carriage  is  to  go  through  the  canal  from  the  engine, 
the  air  must  be  forced  into  the  canal  behind  it ;  but  when  it  is  to 
go  the  contrary  way,  the  same  engine  is  to  draw  the  air  out  of  the 
canal,  and  rarify  the  air  before  the  carriage,  that  the  atmospheric 
air  may  press  into  the  canal  behind  the  carriage,  and  drive  it  the 
contrary  way/' 

Such  is  the  history  of  most  ingenious,  but  unsuccessful,  at- 
tempts of  Mr.  Medhurst,  to  render  the  atmosphere  avaUaUe  as 
B  medium  for  the  application  of  fixed  power  to  locomotive  pur- 
poses. *  The  failure  of  these,  as  also  of  some  subsequent  attempts^ 
IS  clearly  traceable  to  the  want  of  a  valve,  which  would  close  suf* 
ficiently  air-tight,  to  allow  a  useful  degree  of  vacuum  to  be  formed 
in  the  main,  and,  at  the  same  time,  present  no  obstacles  to  the  re- 
production of  the  vacuum,  after  the  valve  had  been  opened  and 
closed  down  again,  by  the  passage  of  the  train. 

The  method  by  which  this  object  is  now  effected,  has  been  de- 
scribed. 

Before  proceeding  farther,  it  is  only  justice  to  state,  that  the 
idea  of  using  tallow  as  a  kind  of  solder  for  this  purpose,  was  sug- 
gested by  Mr.  Samuda's  co-patentee,  Mr.  S.  Clegg ;  and  that  it 
has  been  wrought  into  form  by  his  and  the  author's  joint  labour. 

The  operation  of  the  power  is  thus  described  : — ^The  first  steam 
engine,  being  set  to  work,  produces  a  vacuum  in  the  first  section 
of  tube,  and  when  a  sufficient  rarefaction  is  created  in  it,  the 
piston  is  inserted  in  the  end  of  the  tube,  and  the  separating 
valve  opened ;  the  engine  continuing  to  work,  the  train  advances, 
as  fast  as  the  rarefied  air  is  withdrawn  from  before  it,  and  when 
the  rarefaction  reaches  the  point  at  which  it  will  continue  uniform, 
t.  e.,  when  it  is  exactly  equal  to  the  resistance  of  the  train,  the 
speed  of  the  travelling  piston  will  be  to  that  of  the  air  pump,  in- 
versely as  their  areas.  A  slight  reduction  in  this  speed  will  occur, 
from  the  leakage  of  the  main,  which  will  be  treated  of  hereafter. 
When  the  train  commences  its  motion  in  the  first  section  of 
main,  a  signal  is  given  by  the  electric  telegraph  to  the  second 
engine-house,  and  the  engine  is  set  to  work,  so  that  by  the  time 
the  first  section  is  traversed,  the  second  is  exhausted,  and  the 
train,  after  passing  the  branch  leading  to  the  first  air  pump,  opens 

*  In  the  same  pamphlet,  (page  32),  Medhurst  speaks  of  having  con- 
structed two  steam  carriages  for  common  roads;  the  first  was  tried  with 
success,  April  3rd,  1820,  and  attained  a  speed  of  seven  miles  per  hour. 
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Die  exit  valve  of  the  first  section,  and  the  entrance  vidve  of  the 
second,  and  proceeds  without  any  check  in  the  velocity  it  has  ac- 
quired ;  the  signal  is  then  given  to  the  third  engine-honse  ;  the 
corresponding  section  is  prepared  by  the  time  the  train  reaches  it, 
and  so  on,  for  any  distance  the  train  has  to  travel. 

Several  peculiarities  exist  in  this  application  of  power.  The 
first  is,  the  accumulation  of  power  in  the  main,  from  forming  the 
vacuum,  previous  to  the  arrival  of  the  train.  This  in  proportion 
to  the  degree  of  vacuum  formed.  At  two-thirds  of  a  vacuum, 
the  power  accumulated  in  the  pipe.  Is  neaiiy  as  great  as  that 
necessarv  to  maintain  it ;  thus,  if  two-thirds  of  a  vacuum  be 
formed  before  tiie  train  enters  the  section,  it  will  be  propelled 
by  nearly  twice  the  power  employed  to  work  the  air-pump,  during 
its  transit ;  for  the  mean  pressure  on  the  air-pump  piston,  working 
at  this  degree  of  vacuum,  is  5^  lbs.  per  square  mch,  and  that  on 
the  travelling  piston  is  10  lbs.  per  square  inch,  and  the  compa- 
rative speed  oi  the  two  pistons,  necessary  to  maintain  the  same 
degree  of  exhaustion  during  the  transit,  is  inversely  as  their  areas. 

From  the  above,  some  deductions  must  of  course  be  made,  for 
friction,  leakage,  &c.  The  first  of  these  losses  is  very  small 
indeed.  The  friction  of  an  air-pump  piston  is  so  well  under- 
stood, that  it  needs  no  remark ;  and  that  of  the  travelling  piston 
has  been  proved  by  experiments  on  the  1 5-inch  main,  in  Ireland, 
to  be  scarcely  appreciable.  The  power  lost  by  leakage  will  be 
inversely  as  the  speed  of  the  trains ;  for  the  faster  the  piston 
passes  through  the  section,  the  less  time  will  it  be  under  exhaust- 
tion,  and,  consequently,  the  less  time  will  the  leakage  exist.  Thus 
high  velocities  will  be  worked  to  a  greater  advantage  than  low. 

A  great  number  of  experiments,  made  on  the  Dalkey  Railroad, 
show  that  the  surplus  power  which  should  be  fixed,  to  overcome 
the  leakage  of  amain  15  inches  diameter,  is  about  5  HP  per 
mile  of  main.  The  mode  by  which  this  conclusion  was  arrived 
at,  is  as  follows : — By  means  of  an  indicator,  the  total  power 
employed  to  work  the  air-pump  was  ascertained  to  be  78  horses, 
when  the  vacuum  stood  at  the  point  considered  most  advantageous 
to  work  at,  viz.  15  inches  to  16  inches  of  mercury.  At  this  point 
it  was  found,  that  when  the  whole  main  was  under  exhaustion, 
the  engine  would  raise  the  gauge  1  inch  in  15  seconds,  and  when 
the  engine  was  stopped,  it  sank  1  inch  in  4 1  seconds ;  therefore 
the  engine  pumped  out  in  15  seconds  as  much  air  as  leaked  in  in 
41+15=56  seconds,  hence  H  of  78  HP,  or  20-9  HP,  was 
absorbed  H,  to  pump  out  the  total  leakage. 

The  amount  of  leakage,  due  to  the  working  main  and  the 
continuous  valve,  was  then  separated  from  that  of  the  connecting 
pipe,  which  was  known  to  be  defective,  at  a  part  passing  under 
ground.  By  calculation,  the  total  contents  of  the  main  and 
connecting  pipes  was  shown  to  be  10,680  cubic  feet;  therefore 
the  total  quantity  of  air  which  must  have  leaked  into  it^  to  reduce 
the  vacuum  1  inch  of  mercury,  was  ^u  <^  10,680=  356  cubie 
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feet.  This,  then,  was  the  entire  leakage  during  41  seconds.  The 
train  was  then  adyanced  5544  feet  nearer  the  air-pump,  and  the 
leakage  was  found  to  he  197  cuhic  feet  in  41  seconds :  as  a 
length  of  5544  feet  of  the  main  and  yalve  was,  by  these  means, 
shut  off  from  exhaustion,  it  is  clear  that  the  difference  between 
the  first  and  second  experiment  must  give  the  leakage  due  to  the 
portion  of  main  shut  off,  .*.  356—197=139  cubic  feet,  is  the 
leakage  per  41  seconds  of  5544  feet  of  main  and  valve,  and 

159  X  ■         =151  cubic  feet,  the  leakage  of  one  mile  in  the  same 

time  ;  and  as  it  is  already  shown,  that  it  required  20*9  HP  to 
extract  the  whole  quantity,  or  356  cubic  feet,  as  fast  as  it  leaked  in, 

151 
.*.  20*9-1-— ^=8*86  HP,  the  power  necessary  to  pump  out  the 

leakage  of  one  mile  of  15-inch  main  and  valve  ;  but  as  the  train 
piston  advances  towards  the  steam  engine,  the  length  of  main 
under  exhaustion  and  exposed  to  leakage  is  constantly  diminishing, 
and  thus  the  average  length,  so  exposed,  is  reduced  to  one-half. 
The  surplus  power  necessary  for  leakage  may  therefore  be  reduced 
to  this  extent,  and  it  thus  becomes  4*43  HP,  to  which  is  added 
•57  per  mile  (or  1*71  HP  for  a  section  of  three  miles)  for  the 
constant  leakage  of  the  pump  valves  and  travelling  piston,  and 
for  other  contingencies :  making  the  total  power  necessary  for 
pumping  put  leakage,  5  HP  per  mile,  or  15  HP  per  section  of 
three  miles. 

Another  peculiarity  of  the  system  consists  in  its  working  on 
such  inclines  as  are  usually  called  bad  gradients.  So  long  as  the 
steepness  of  the  incUnes  is  not  too  great  for  the  trains  to  descend 
without  using  the  break,  no  power  is  lost,  and  the  cost  of  working 
is  no  greater  than  on  a  dead  level ;  for  the  whole  of  the  additional 
power,  required  to  overcome  gravity,  while  ascending  the  incline, 
is  restored  in  descending  it,  and  when  the  inclined  planes  occur 
of  great  length,  and  of  such  an  acclivity  as  can  be  descended 
without  check  from  the  break,  or  aid  from  the  exhaustion  of  the 
main,  there  is  even  a  slight  saving  in  the  cost  of  working  them, 
as  compared  with  a  level ;  for  as,  in  such  a  case,  the  power  of 
the  steam  engines  is  transmitted  by  vacuum  in  one  direction 
only,  whatever  losses  occur  by  leakage,  &c.,  are  felt  iti  one 
direction  only,  and  will,  consequently,  exist  but  for  half  of  the 
time  and  distance  traversed. 

It  is  true  that,  in  this  case,  the  power  employed  must  be 
increased  in  the  same  proportion  as  the  time  is  diminished ;  but 
we  find  by  experience,  that  the  losses  in  the  transmission  are  not 
increased  in  the  same  proportion,  and  that  the  loss  by  leakage  is 
not  at  all  augmented. 

These  two  peculiarities  of  the  atmospheric  system  compare 
very  favorably  with  the  present  system,  in  which  additional 
speed,  or  bad  gradients,  materially  increase  the  cost  of  working. 
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There  is  another  peculiarity  exclusively  belonging  to  the  atmo- 
spheric system,  which,  although  self-evident,  is  of  such  importance 
that  it  should  not  be  omitted — that  is,  the  safety  from  collision. 
{t  will  be  at  once  perceived,  that  it  is  impossible  for  one  train  to 
pyertake  another,  for  the  piston  of  the  first  forms  an  unapproach- 
able barrier  to  the  next ;  as  no  vacuum  can  be  made  to  operate 
upon  the  latter,  until  the  former  is  out  of  the  pipe,  and  conse- 
quently three  miles  away  from  it ;  and  as  the  engines  operate 
only  on  one  section  at  a  time,  two  trains  can  never  meet,  except 
at  itations  expressly  provided  for  that  purpose.  This  is  of  import- 
ancOj  not  only  as  regards  the  safety  it  affords,  and  the  confidence 
it  '^il  give,  when  travelling  at  high  velocities,  but  also,  as  it 
removes  the  only  obstacle  to  the  construction  of  single  lines  of 
railway.  By  these  means,  single  lines  of  railway  may  be  traversed 
with  greater  security  than  double  ones  now  are ;  and  there  are 
very  few  long  railways  which  have  more  traffic  passing  over 
them  than  could  be  done  on  a  single  Hne,  if  the  public  safety 
peAiitted  it. 

The  next  point  treated  is  the  cost  of  working,  and  the  author 
is  fully  aware,  that  on  this  head  it  is  more  difficult  to  convince 
than  on  any  other.  The  following  detail  is  given,  in  order  to 
show  that  many  items  of  very  heavy  expense,  wluch  are  indis- 
pensable on  the  present  system  of  locomotion,  are  avoided  on  the 
atmospheric  system.  The  weight  of  the  locomotive  engine  is  of 
course  dispensed  with,  and,  in  quick  trains,  this  forms  no  incon- 
siderable portion  of  the  weight  to  be  moved.  Goal  is  substituted 
for  the  more  costly  fuel — coke,  and,  besides  the  saving  in  value 
from  this  substitution,  its  quantity  is  reduced,  by  the  facility 
afforded  by  stationary  power  of  introducing  all  the  means  of 
obtaining  tiie  best  effect  from  the  fuel  consumed :  condensation, 
expansion,  and  a  more  perfect  absorption  by  the  boilers  of  all  the 
heat  generated  by  combustion,  are  among  these  advantages.  The 
destructive  effects  to  the  rails,  by  the  weight  of  the  locomotive 
engine,  and  the  friction  of  its  wheels  upon  them,  as  fulcra  to 
propel  the  trains,  are  also  avoided ;  and  the  difference  between 
the  wear  and  tear  of  locomotive  and  stationary  engines,  must 
always  be  considered.  From  the  experience  acquired  at  Dalkey, 
of  the  very  small  additional  expense  incurred  on  the  valve, 
travelling  apparatus,  and  such  parts  as  are  peculiar  to  the  atmo- 
spheric system,  the  following  conclusions  have  been  arrived  at, 
as  to  the  comparative  cost  of  working,  on  the  atmospheric  and 
the  locomotive  systems. 

On  a  line  similar  to  the  London  and  Birmingham  Railway,  vi^., 
one  hundred  and  twelve  miles  in  length,  the  cost  of  working,  at 
present,  with  locomotives,  is  about — 

Per  train  per  mile. 

For  Haulage I5d, 

Maintenance 8| 
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With  the  atoospheiic  apparatus  it  would  be — 

For  Haulage 5t|^<^ 

Maintenance ^    .    •      ^4#f 

And  on  the  atmospheric  system,  there  would  be  the  additional 
advantage  of  trayeUing  at  a  mean  velocity  of  fifty  miles  per  hour, 
instead  of  twenty  or  twenty-five  miles,  as  at  present. 

The  experience  already  obtained  between  Kingstown  and  Dal- 
key,  enables  the  author  to  speak  with  certainty  on  this  head  ; 
and  the  regularity  of  the  trains,  and  the  general  satisfaction  which 
the  working  afibrds,  are,  he  contends,  good  practical  proofs  of 
the  efficiency  of  the  system. 

The  communication  is  accompanied  by  six  drawings,  showing; 
a  section  of  the  Dalkey  line,  also  plans  and  sections  of  the 
apparatus,  as  constructed  by  Messrs.  Clegg  and  Samuda,  and  by 
Medhurst. 


Mr.  Newton  inquired,  wherein  consisted  the  novel  features  of 
the  system  of  propulsion,  which  had  been  described. 

Mr.  Samuda  replied,  that  one  important  feature  in  the  atmo- 
spheric railway,  as  described  by  him,  was  the  success  which  had 
been  obtained ;  the  most  appreciable  novelty  was  the  continuous 
valve,  which,  in  its  construction,  differed  from  all  the  previous 
attempts  to  close  the  aperture,  through  which  the  connection  was 
made  between  the  piston  and  the  carriage.  The  mode  of  closing 
that  aperture  had  been  the  stumbling-block,  in  all  the  preceding 
inventions,  as  with  none  had  it  been  found  practicable  to  effect 
that  object  sufficiently  to  form  any  useful  degree  of  vacuum. 

Mr.  Newton  thought,  that  members  should  be  in  possession  of 
the  schemes  which  had  preceded  the  present  system  of  atmospheric 
railway.  He  then,  after  stating  that  he  believed  a  plan  for  con- 
veying mail  bags  by  propulsion,  through  a  tube,  to  have  been 
first  suggested  in  the  United  States  of  America,  explained  the 
plans  of  Medhurst,  Yallance,  and  Pinkus,  for  eonveying  passengers 
and  goods. 

Medhurst's  first  idea  (in  1810  and  1812*)  was  to  use  condensed 
air,  which  being  allowed  to  escape  from  a  chamber  into  the  main, 
should  propel  Qie  piston  before  it.  His  next  plan,  in  1827>  was 
to  act,  by  exhausting  the  main,  the  continuous  opening  on  the 

*  Vide  *  Calculations  and  Remarks,  tending  to  prove  the  Practicability, 
Effects,  and  Advantages  of  a  plan  for  the  rapid  conveyance  of  Goods  and 
J^assengers  upon  an  Iron  Road,  through  a  tube  of  SO  feet  in  area,  by  the 
power  and  velocity  of  Air/  by  G.  Medhurst. — Tract,  London,  1812.  Also, 
'  A  new  System  of  Inland  Conveyance  for  Goods  and  Passensrers,  capable  of 
being  applied  and  extended  throughout  the  Country ;  and  of  conveying  all 
kinds  of  Goods,  Cattle,  and  Passengers,  with  the  velocity  of  Sixty  Miles  in  an 
Hour,  at  an  expense  that  will  not  exceed  the  one-fourth  part  of  the  present 
mode  of  travelling,  without  the  aid  of  Horses  or  any  animal  power,'  by  G. 
Medhurst — 8vo.  Tract,  London,  1627. 
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tinderside,  being  guarded  by  a  flancb  on  either  side  of  it,  immersed 
in  water,  thus  forming  a  yalve,  which  permitted  the  connexion  to 
be  made  between  the  carriage  and  the  piston. 

VaUance's  plan  (in  1827*)  was  to  have  a  series  of  cylinders,  of 
large  diameter,  within  which  the  carriages  containing  the  pass- 
engers and  goods  should  travel,  being  propelled  by  the  pressure 
of  the  air  upon  a  disc,  which  formed  the  front  of  the  leading 
carriage,  the  cylinders  being  exhausted  by  air  pumps. 

Pinkus'  plan  in  1834t  (of  which  IVL:,  Newton  presented  a 
drawing)^  was  an  extendea  cylinder,  or  main,  of  about  40 
inches  diameter,  with  a  longitudinal  opening  along  the  upper 
side,  through  which  an  arm  extended  from  the  piston  to  the 
leading  carriage,  which,  with  the  rest  of  the  train,  ran  upon  rails 
on  the  outside  of  the  main.  The  aperture  in  the  cylinders,  before 
the  piston,  was  closed  air-tight,  by  a  flexible  cord,  which  was 
raised  by  a  grooved  wheel  in  ti^e  centre  of  the  carriage,  and  pressed 
down  by  two  other  wheels  at  either  end,  as  the  train  travelled 
forward.  A  partial  vacuum  was  created  in  front  of  the  piston  by 
air-pumps ;  the  atmosphere  was  supposed  to  rush  into  the  cylin- 
der, through  the  aperture  which  was  laid  open  by  the  raising  of 
the  valvular  cord,  and  impinging  on  the  plenum  side  of  the  piston^ 
would  produce  a  pressure  proportional  to  the  degree  of  rarefactioQ 
on  the  opposite  side. 

This  plan  was  tried  on  a  small  scale,  and  was  found  to  act  well, 
but  much  difficulty  was  anticipated  in  the  hermctical  closing  of 
the  valvular  cord,  and  Mr.  Newton  conceived  that  a  similar  ob- 
jection existed  to  the  valve  of  Messrs.  Clegg  and  Samuda's  plan. 

Mr.  Samuda  said,  that  he,  like  many  other  members,  was 
aware  of  the  nature  of  the  previous  inventions  for  impelling  car- 
nages by  pneumatic  pressure,  and  he  would  not  occupy  the  time 
of  the  meeting  by  discussing  bygone  schemes. 

In  the  atmospheric  railway,  as  now  constructed,  there  were 
necessarily  many  practical  improvements,  which  were  consequent 
upon  the  experience  acquired  during  the  experiments  at  Worm- 
wood Scrubs,  and  on  the  Dalkey  line ;  but,  as  he  had  before 
stated,  the  chief  improvement  was  in  the  continuous  valve.  That 
valve  was  composed  of  a  strip  of  ox^hide,  strengthened  above  and 
below  by  iron  plates,  the  lower  one  falling  witlun  the  groove,  and 
the  upper  one  being  sufficiently  wide  to  cover  it.  The  valve  was 
fastened  by  one  edge  of  the  leather,  and  when  down  it  fitted 
closely  over  the  aperture,  the  groove  at  its  edge  being  covered 
with  a  composition  of  wax  and  tallow,  in  such  proportions  as  had 
been  found  to  remain  sufficiently  soft  to  form  a  close  joint  in  all 
seasons,  without  melting  in  hot  weather,  or  becoming  too  hard 
during  firost. 


♦  Vide  *  London  Journal  of  Arts,'  Conjoined  Series,  vol.  vi.,  p.  158. 
t  '  London  Journal  of  Arts  and  Sciences/  Ist  Series,  vol.  x.,  page  113. 
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By  meiBm^s  of  that  description  of  yalve^  a  vacuum  of  25  inchfa 
of  mercury  had  been  obtained  in  a  pipe  If  mile  long  ;  whereas  it 
was  generally  understood,  that  with  the  valvular  cord,  Mr.  Pinkus 
had  not  succeeded  in  procuring  a  vacuum  of  more  than  2  inches 
of  mercury  in  a  pipe  about  12  yards  long. 

[To  be  continued,^ 


NATURAL  POLARISCOPE. 

In  the  mica  quarries  at  Grafton,  New  Hampshire,  where  thi& 
mineral  is  obtained  in  large  quantities  for  stove  fronts  and  othei^ 
economical  purposes,  black  tourmalines  are  frequently  found 
compressed  between  the  laminae  of  mica.  In  looking  over  a  large 
quanty  of  this  mica,  Mr.  Silliman  found  several  specimens  where 
the  tourmalines  were  so  thin  as  to  be  transparent,  and  of  a  fine 
clove-brown  color,  although  the  crystals  are  ordinarily  quite  black. 
The  thought  at  once  suggested  itself  that  we  were  here  provided 
by  nature  with  the  means  of  polarization,  and  no  time  was  lost 
in  constructing,  of  two  thin  tourmalines,  and  a  piece  of  the 
binaxial  mica  in  which  they  are  imbedded,  a  very  good  instru- 
ment. It  will  be  observed  that  the  compression  of  the  tourma- 
lines has  taken  place  in  a  plane  perfectly  parallel  to  the  vertical 
aids  of  the  prism,  and  consequently  in  the  right  direction  ta 
ensure  the  maximum  effect.  It  is  feared  that  the  color  of  the; 
tourmalines  will  be  found  too  dark  to  allow  of  their  general  use, 
as  they  must  be  made  very  thin  in  order  to  admit  light  enough  to 
pass.  But  the  fact  is  an  interesting  one,  that  nature  should  have 
anticipated  the  construction  of  one  of  the  most  refined  of  modem 
optical  instruments. — [Silliman's  Joum.^ 


CHLOEAZOTIC  ACID. — BY  M.  BAUDEIMONT. 

The  property  that  aqua  regia  has  of  dissolving  gold  and  plati- 
num, and  which  has  been  supposed  to  be  due  to  the  presence  of 
chlorine,  is  shown  to  be  owing  to  a  peculiar  acid,  having  for  its 
composition  Az  O^Ch^.  It  can  be  obtained  by  mixing  together 
two  parts  of  nitric  and  three  parts  of  hydrochloric  acids  of  com- 
merce, when  it  escapes  in  the  form  of  red  fumes,  mixed  at  first 
with  the  vapor  of  a  little  hydrochloric  acid ;  it  can  be  condensed 
in  a  U  tube,  placed  in  salt  and  ice,  and  then  appears  as  a  liquid 
of  a  deep  red  color ;  in  this  state  it  attacks  all  metals,  when 
brought  in  contact  with  them :  with  finely  divided  silver  it  ex- 
plpdes  immediately.    In  acting  on  metals  it  forms  a  chloride  and 


Scientific  Notices.  427 

a  nitrate.  Its  action  on  metallic  oxides  indicates  that  it  is  |in 
acid  of  a  definite  character^  being  represented  by  nitric  acid,  with 
two  atoms  of  oxygen  substituted  by  two  atoms  of  chlorine. — 
[Joum*  de  Pkarm,  et  de  Chim,'] 


THE  OXIDES  OF  GOLD,  AND  PURPLE  OP  CASSIUS. — BY  L.  FIGUIER. 

The  green  powder  described  by  chemists  as  the  protoxide  of 
gold  is  found  to  be  a  mixture  of  metallic  gold  with  the  oxide, 
This  latter,  instead  of  having  the  extreme  instability  ordinarily 
allotted  to  it,  is  found  to  be  the  most  unalterable  of  all  the  oxides 
of  this  metal.  It  is  a  violet  powder  so  dark  as  to  appear  black 
when  in  a  hydrated  state.  It  is  an  indifferent  compound,  com- 
bining with  both  bases  and  acids.  The  hydracids  produce  a 
deposit  of  gold,  dissolving  a  tritoxide  that  is  formed.  With 
ammonia  it  forms  a  violet  fulminating  compound;  at  250°  C. 
(482®  Pah.)  it  is  decomposed.  The  protoxide  can  be  procured 
in  various  ways,  by  treating  the  neutral  trichloride  of  gold  with 
the  protonitratte  of  mercury ;  by  acting  upon  the  tritoxide  of  gold 
with  acetic  or  almost  any  of  the  organic  acids,  or  with  the  salts  of 
their  acids,  vegetable  or  animal  matter  produces  the  same  effect. 
Figuier  thinks  that  he  has  discovered  a  compound  of*  gold  and 
oxygen  containing  more  oxygen  than  any  of  its  oxides  previously 
known — it  is  called  perauric  acid.  Its  composition  has  not  yet 
been  made  out ;  it  is  formed  under  the  following  circumstances : 
when  the  tritoxide  of  gold  is  boiled  with  caustic  potash,  there  is 
formed  an  abundant  precipitate  of  the  protoxide  of  gold,  with- 
out any  escape  of  oxygen,  which  must  therefore  combine  with  a 
portion  of  the  tritoxide,  forming  a  compound  more  highly  oxy- 
genated, that  remains  dissolved  in  the  potash.  The  purple  of 
Caseins,  when  pure,  is  shown  to  be  a  neutral  stannate  of  the  pro- 
toxide of  gold;  without  regard  to  the  manner  in  which  it  may  be 
formed,  its  formula  is  3(St  O^)  Au^  0+4110.  The  stannic  acid 
has  been  shown  by  Fremy  to  require  three  equivalents  for  the 
formation  of  the  neutral  stannates.  There  is  also  a  bistannate  of 
the  protoxide,  6(St  0^)  Au  0-f4H0.— [C(wip^.  Rend.] 


SACOHABIC  ACID* — BY  M.  HEINTZ. 

He  has  succeeded  in  preparing  this  acid,  without  any  difficulty, 
in  a  state  of  purityi  by  treating  1  part  of  sugar  with  3  parts  of 
nitric  acid  of  1*25  Bp.  gr.  and  not  heating  it  higher  than  122°  F. 
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By  attending  closely  to  the  temperature^  no  trace  of  oxalic  acid  i^ 
fDrmed.  After  the  reaction  is  completed,  the  mixture  is  saturated 
-with  carbonate  of  potash,  then  acetic  acid  is  added  until  the  mp<« 
smells  of  it,  when  the  slightly  soluble  bisaccharate  of  potash  is 
left  undissolved,  and  if  dried  between  blotting  paper,  and  re- 
crystallized,  it  can  be  obtained  perfectly  pure ;  from  this  the 
saccharate  of  cadmium  is  formed,  and  decomposed  by  hydrosul- 
phuric  acid  to  furnish  the  saccharic  acid,  (the  lead  salt  will  not 
answer  for  this  purpose.)  The  acid  can  be  obtained  as  a  brittle 
mass,  by  evaporation  and  desiccation  in  a  vacuum  with  sulphuric 
acid. — [Beric  K'&nigl,  Preuss.  AkadJ] 


SULPHACETIC  ACID. — BY  M.  MELSENS. 

This  acid  is  formed  by  the  action  of  sulphuric  acid  upon  acetic 
acid.  The  best  mode  of  forming  it  is  as  foUows  : — Add  together 
anhydrous  sulphuric  and  acetic  acids,  and  assist  the  reaction  by 
heat ;  saturate  with  carbonate  of  baryta ;  decompose  the  crude 
salt  with  sulphuric  acid;  filter;  saturate  with  oxide  of  silver, 
when  the  sulphacetate  of  silver  wiU  crystallize  out.  The  acid  can 
now  be  obtained  by  decomposing  this  salt  with  sulphuretted 
hydrogen.  The  acid  can  be  procured  in  the  form  of  crystals, 
which  are  very  deliquescent;  heated  to  160**  C,  (320°  F.)  it 
gives  the  characteristic  smell  pf  caramel  or  burnt  tartaric  acid, 
when  it  becomes  brown ;  at  200**  C.  (392**  F.)  its  decomposition 
is  complete.  The  following  formula  represents  the  composition 
of  the  acid  :— Cs  (H2,  S02)  0\  SO^,  2HO+2  Aq.  It  combines 
with  bases,  2H0  being  replaced  by  two  atoms  of  the  base. — 
{Ann,  de  Chim.  et  de  PhysJ] 


ANTIERHINIC  ACID. 

M.  MoEiN  gives  this  name  to  a  soluble  acid,  procured,  like  the 
digitalic  acid,  from  foxglove.  It  is  obtained  by  distilling  the 
leaves  of  the  plant  with  a  large  quantity  of  water,  as  long  as  the 
product  has  any  odour  and  reddens  litmus  paper. 

The  distilled  liquor  is  to  be  saturated  with  a  slight  excess  of 
caustic  barytes,  and  then  to  be  evaporated  to  dryness  by  the 
water-bath ;  a  product  is  obtained  which  resembles  benzoin  ; 
this  is  to  be  mixed  with  an  equal  volimie  of  oxalic  acid,  and  dis- 
tilled in  a  glass  retort  by  a  water-bath ;  the  product  has  a  strong 
smell ;  water  is  to  be  added  to  the  retort,  and  distillation  is  to  be 
repeated  as  long  as  the  product  possesses  a  strong  smell. 
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The  distilled  Hquors  are  to  be  rectified  with  chloride  of  calciiim 
by  the  water-bath  ;  the  first  product  is  a  saturated  aqueous  solu- 
tion, on  the  surface  of  which  float  oily  drops  of  pure  acid. 

The  quantity  of  product  obtained  is  very  small ;  and  the  fresh 
plant  yields  more  than  the  dry. 

The  properties  of  the  antirrhinic  acid  thus  obtained  are,  that  it 
is  soluble,  has  an  oily  appearance,  colorless,  and  reddens  litmus 
paper  strongly ;  it  dissolves  in  alcohol,  and  in  contact  with  water 
it  is  converted  into  white  pellicles,  which  are  probably  a  hydrate, 
and  it  eventually  dissolves;  its  taste  is  disagreeable,  and  its  smell 
resembles  that  of  bruised  fresh  digitalis  ;  when  the  dry  plant  ia 
employed,  the  acid  is  found  in  the  first  product  of  the  distillation  ; 
the  concentrated  solution  readily  occasions  head-ache,  and  may 
even  produce  giddiness.  The  author  observes  that  this  acid 
strongly  resembles  valerianic  acid,  and  may  possibly  be  identical 
with  it. — [Phil,  Mag.  JunCy  1845.] 


ON  PLUMBIC  ACID  AND  PLTJMBATES. 

M,  Fremy  remarks,  that  as  the  experiments  which  he  hfts  per- 
formed on  the  pero2dde  of  lead  prove  that  this  substance,  which 
has  hitherto  been  considered  as  a  neutral  or  indifferent  oxide, 
combines  with  alkalies,  and  forms  true  salts,  he  has  given  it  the 
name  of  plumbic  acid ;  and,  in  order  to  prove  that  it  is  such,  he 
endeavoured  to  prepare  crystallized  compounds  of  it  and  the 
alkalies. 

Plumbate  of  Potash, — In  the  opinion  of  M.  Fremy  the  produc- 
tion of  this  salt  leaves  no  doubt  as  to  the  acid  properties  of  the 
peroxide  of  lead.  It  is  impossible  to  form  plumbate  of  potash  by 
heating  plumbic  acid  in  a  dilute  solution  of  potash,  for  this  salt 
is  stable  only  in  a  very  alkaline  solution  ;  in  order  to  produce  it, 
a  mixture  must  be  made  of  plumbic  acid  with  potash  dissolved  in 
a  very  small  quantity  of  water ;  this  is  to  be  put  into  a  silver 
crucible,  and  boiled  for  some  time  ;  the  plumbic  acid  disappears 
by  combining  with  the  potash.  If  then  the  mass  be  treated  with 
a  small  quantity  of  water,  and  it  be  submitted  to  slow  evaporation, 
it  yields  fine  transparent  crystals  of  plumbate  of  potash. 

This  salt  is  white,  and  crystallizes  in  rhomboids  ;  it  is  very  de- 
liquescent, and  dissolves,  without  decomposition,  in  alkaline  water; 
but  in  pure  water  it  forms  a  brown  solution,  which  contains 
biplumbate  of  potash,  and  afterwards  deposits  hydrated  plumbic 
acid.  When  exposed  to  a  high  temperature,  it  is  decomposed^ 
losing  water,  and  afterwards  oxygen. 

VOL.  XXVI.  3    D 
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This  salt  yielded  by  analysis, — 

Plumbic  acid 607 

Potash    24-9 

Water 14-4 

100- 
Bepresenting  the  salt  by  FbO^,  KO,  3H0,  its  composition  will  be,- 

Plumbic  acid 60*0 

Potash    25-3 

Water 147 


100- 

If  this  salt  be  considered  as  a  neutral  plumbate,  it  will  be  seen 
that  in  plumbates  the  oxygen  of  the  acid  is  to  that  of  the  base  as 
2  to  1. 

Plumhate  of  Soda. — This  is  prepared  in  the  same  way  as  the 
potash  salt ;  it  is  less  soluble  in  water,  and  when  treated  with 
water,  it  becomes  at  first  yellow,  and  then  quickly  quite  brown. — 
[Ibid.] 


NEW  METHOD  OF  PREPARING  A  PHOTOGENIC  PAPER. 

BY   M.  GAUDIN. 

A  SHEET  of  white  paper  is  to  be  exposed  for  a  minute  to  the 
yapor  of  chlorohydric  acid,  after  which  a  nearly  saturated  neutral 
solution  of  nitrate  of  silver  is  to  be  passed  oyer  its  surface  by 
means  of  a  brush  (which  must  not  be  fastened  with  metal)  :  the 
paper  is  then  allowed  to  dry.  The  dry  sheet  is  then  placed  in 
the  focus  of  a  camera  obscura ;  on  being  removed  no  traces  of 
the  image  will  be  visible,  but  upon  wetting  the  paper  with  a 
nearly  saturated  solution  of  sulphate  of  iron,  slightly  acidified 
with  sulphuric  acid,  the  image  will  appear  immediately. 

In  order  to  fix  the  image,  it  must  be  well  washed,  first  with 
pure  water,  and  afterwards  with  water  containing  10  per  cent,  of 
caustic  ammonia.  If  the  parts  which  ought  to  be  white  have  a 
yellow  tinge,  the  paper  must,  before  being  allowed  to  dry,  be 
washed  in  water  acidified  with  chlorohydric  acid. 

The  proofs  thus  obtained  are  reversed,  as  is  the  case  with 
Mr.  Talbot's  paper ;  the  sensitiveness  of  this  paper  is  also  similar 
to  his. 

In  order  to  reproduce  the  reversed  images,  thus  obtained,  in 
!<their  true  position,  the  same  paper  must  be  used  without  passing 
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it  through  the  sulphate  of  iron,  and  the  operation  must  be 
continued  until  the  edges  of  the  paper  surrounding  the  re- 
versed image  have  become  black. 

If  ammoniacal  salts  of  silver  are  employed  instead  of  the  ordi- 
nary nitrate  of  silver,  a  more  sensitive  paper  is  produced ;  but 
the  solution  is  more  volatile.  Nevertheless,  for  the  production  of 
reversed  images,  M,  Gaudin  uses  a  paper  prepared  by  passing 
ammoniacal  acetate  of  silver  over  paper  impregnated  with  chlo- 
rohydric  gas. 

Excellent  nitrate  of  silver  may  be  produced  with  a  piece  of 
money. 

The  inventor  exposed  a  reversed  image  to  the  sun  for  two  days, 
without  its  undergoing  any  change. 

In  order  to  reproduce  the  reversed  images,  they  must  be  var- 
nished, which  removes  the  inequalites  from  the  paper,  and 
materially  assists  the  operation. 

The  paper  must  be  prepared  by  the  light  of  a  taper ;  but  after 
passing  the  sulphate  of  iron  over  it,  the  operation  may  be  con- 
cluded by  daylight. — [Bulletin  de  la  Society  cT Encouragement,'] 


Sbtimtifit  ^Xf]vCOitKtion, 

COURT    OF    EXCHEQUER,    WESTMINSTER. 

Before  the  Chief  Baron  Sir  F.  Pollock,  and  a  Special  Jury, — 

23rd  Sf  24th  June,  1845. 

BUNNETT    V.     SMITH. 

This  was  an  isssue  tried  by  order  of  the  Court  of  Chancery,  to 
ascertain  the  fact  of  an  alleged  infringement  of  the  plaintiff's 
patent ;  the  Court  having  refused  to  grant  an  injunction  to  re- 
strain the  defendant  from  making  certain  metallic  window  shutters 
until  the  infringement  had  been  proved  before  a  jury. 

Mr.  Hill  and  Mr.  Jervis,  appeared  for  the  plaintifif.  Mr. 
Knowles,  Mr.  Martin,  and  Mr.  Hindmarsh,  for  the  defendant. 

Mr.  Hill  opened  the  case,  by  stating  that  the  plaintiff,  in  June, 
1836,  obtained  a  patent  under  the  Great  Seal,  for  his  invention  of 
"  certain  improvements  in  window-shutters,  which  improvements 
might  also  be  applied  to  other  useful  purposes"*;  and  that  he  duly 
inrolled  a  specification  of  the  same,  with  drawings,  exhibiting  his 
invention,  the  particular  features  of  which  were  the  construction 
of  metallic  shutters,  formed  by  a  series  of  laths  or  strips  of  iron, 

*  For  description  of  this  invention  s«e  Vol.  IX.  of  our  present  Series,  p.  275, 
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connected  together  by  peculiar  hinges,  and  made  to  roll  or  fold 
upon  a  revolving  shaft  or  roller :  the  external  appearance  of 
these  shutters,  when  extended,  being  nearly  the  same  as  Venetian 
blinds.  The  plaintiff  did  not  claim  to  be  the  first  inventor  of 
shutters  of  such  character  and  appearance,  but  of  certain  particu- 
lar improvements  in  their  structure,  for  which  his  patent  had 
been  granted,  and  which  improvements  he  accused  the  defen- 
dant of  having  been  guilty  of  imitating.  The  novel  features  of 
these  shutters  consisted  in  the  three  following  matters : — the  adap- 
tation of  a  particular  kind  of  hinge  to  such  shutters  ;  the  mode 
of  raising  and  lowering  them ;  and  a  peculiar  mode  of  fastening 
the  shutters  when  extended,  so  as  to  prevent  their  being  opened. 

The  first  of  these  improvements  was  a  hinge,  so  formed  at  the 
joints,  that  no  part  of  the  laths  or  strips  of  metal  need  be  cut 
away,  to  admit  the  knuckle  of  the  hin&re ;  secondly,  an  end- 
less  screw,  or  worm-shaft,  taking  into  a  pilion,  was  employed  for 
raising  and  lowering  the  shutter ;  and  thirdly,  there  was  a  bolt, 
of  a  novel  construction,  to  fasten  them.  This  third  feature,  the 
bolt,  did  not  appear  to  have  been  used  by  the  defendant — ^there- 
fore he  should  altogether  dismiss  it  from  consideration — ^nor  did 
the  second,  the  worm  and  pinion,  form  any  part  of  the  allegetf 
inMngement ;  but  that  would  be  considered  in  the  course  of  the 
trial,  as  the  defendant  made  that  an  objection  to  the  validity  of 
the  plaintiff's  patent,  upon  a  plea  that  it  was  not  new. 

To  the  first  part  of  the  patent  only,  he,  Mr.  Hill,  should  there- 
fore particularly  direct  the  attention  of  the  jury ;  that  is,  the 
construction  of  the  hinges,  and  mode  of  attaching  them  to  the 
laths  or  strips  of  metal ;  and  he  trusted  that  he  should  convince 
them,  that  though,  previously  to  the  plaintiff's  patent,  shutters 
had  been  made  by  connecting  a  series  of  laths  or  strips  of  iron, 
by  means  of  hinges,  so  as  to  render  them  capable  of  winding  or 
lapping  upon  a  rotary  shaft,  yet  none  had  been  made  prior  to 
the  date  of  the  plaintiff's  patent,  possessing  those  particular 
features  and  advantages  which  he  claimed  to  be  the  invention  and 
sole  property  of  the  plaintiff;  and  these  he  should  show  had 
been  colorably  and  evasively  imitated  by  the  defendant,  and  for 
which  he  now  asked  for  a  verdict  and  damages  at  their  hands. 

Mr.  Jervis  then  called  Mr.  W.  Carpmael,  who  stated  that  he 
knew  of  the  existence  of  iron  shutters  before  1836,  the  date  of 
plaintiff's  patent ;  that  they  were  made  of  iron  strips,  notched 
on  the  edge,  to  admit  the  knuckles  of  the  hinges  by  which  the 
several  strips  were  connected  together  to  form  the  winding  shut- 
ter or  blind ;  that  the  strips  were  so  connected,  that  their  lower 
edges  slightly  over-lapped  like  weather-boards,  and  that  they 
rolled  up  or  lapped  upon  a  roller.  These  were  made  by  Barrow 
and  Turner,  but  were  not  the  subject  of  any  patent ; — considered 
those  shutters  to  be,  at  the  joints,  open  to  the  weather,  and 
capable  of  having  the  joint-pins  readily  knocked  out  by  burglars 
on  the  outside; — has  examined  Bunnett's  improved  shutters. 
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and  thinks  them  new,  and  a  yery  great  improyemeht  in  construc- 
tion and  cost ;  and  also  more  safe  and  elegant.  The  mode  of 
raising  the  improved  shutters  was  new  and  useful. 

On  being  cross-examined  by  Mr.  Knowles,  this  witness  said, 
that  the  defendant's  metal  strips,  or  series  of  laths,  were  con- 
nected together  by  peculiar  flat  chains,  the  links  of  which  have 
double  axles ;  that  the  mode  of  raising  the  shutters  by  the  plain- 
tiff was  by  a  very  common  mechanical  contrivance ;  it  was  only 
new  as  applied  to  shutters  of  this  class.  Witness  was  shown  the 
specification  of  a  patent  granted  to  G^rge  Michael,  in  May,  IS  18, 
for  his  invention  of  ''  certain  improvements  in  the  method  of  open- 
ing and  shutting  windows  and  sashes ;  and  also  in  the  application 
of  machinery  to  the  opening  and  shutting  of  window-shutters,  and 
in  other  cases  where  the  aforesaid  improvements  may  be  apptied." 
In  this  plan,  the  lath  shutters  moved  sideways,  and  were  wound 
round  a  vertical  shaft,  by  the  agency  of  an  endless  screw,  taking 
into  a  toothed  wheel  upon  the  winding-shaft ;  and  there  was  a 
coiled  chain,  for  drawing  out  or  expanding  the  shutters  laterally ; 
whereas,  in  the  plaintiff's,  they  descended  by  their  own  weight. 
The  worm-shaft  of  plaintiff's,  by  its  oblique  thread,  was  capable 
of  preventing  the  shatter  from  running  down:  did  not  know 
that  plaintiff  had  subsequently  found  it  necessary  to  apply  a 
ratchet  and  click  to  hold  the  shutter  at  any  required  elevation, 
and  prevent  its  rapid  descent ;  believed  he  had  found  such  neces- 
sary when  the  shutters  were  very  heavy. 

Mr.  J.  Farey  stated  his  opinion  to  correspond  with  that  of  Mr« 
Carproael.  On  being  cross-examined,  was  shewn  two  models  of 
shutters,  made  by  Barrow  and  Turner,  before  the  date  of  plain- 
tiff's patent,  and,  on  inspecting  them,  he  said  he  did  not  consider 
Barrow  and  Turner's  shutters  like  those  of  the  plaintiff's ;  be- 
cause, in  reference  to  the  first  model,  the  knuckles  of  the  hinges 
were  let  into  a  notch  in  the  edge  of  the  rail,  but  there  were  no 
such  notches  in  plaintiff's.  Saw  also  another  material  difference 
in  the  hinges ; — ^in  those  of  the  plaintiff,  the  joints  were  formed 
by  three  loops,  having  a  pin  or  axle  through  them ;  two  of  the 
loops  being  on  the  upper  side  of  the  hinges,  and  one  on  the 
lower ;  whereas,  in  Barrow  and  Turner's  hinges,  only  one  loop 
was  on  the  upper  and  the  two  loops  on  the  lower  side ;  con- 
sidered that  the  shutters  were  weakened  by  cutting  away  the 
notches  in  the  edge,  for  the  knuckles  of  the  hinges ;  also  that 
they  were  more  expensive  to  make,  firom  the  necessary  labour  of 
cutting  such  notches ;  and  that  the  joints  of  the  hinges  might 
be  more  easily  cut  or  broken  from  the  outside.  Mr.  F.  thought, 
that  in  the  second  model  of  Barrow  and  Turner's,  the  laths  would 
overlap  if  they  were  made  something  wider  (no  notches  were,  in 
this  instance,  cut  in  the  laths),  but  they  were  more  open  at  the 
joints,  and  liable  to  rust  from  the  weather. 

Mr.  G.  Cottam  knew  iron  shutters,  resembling  Venetian  b! 
first  when  they  were  put  up,  some  years  ago,  at  the  Duke 
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Wellington's  house,  in  Piccadilly,  after  his  windows  had  been 
broken  by  a  mob.  These  blinds  were  formed  by  strips  of  iron, 
connected  by  a  stout  canvass  behind.  They  were  made  by  tljie 
late  Mr.  T.  Bramah,  and  were  not  designed  for  strength,  but 
merely  to  prevent  stones  from  breaking  the  windows.  This  witness 
enlarged  upon  the  cost  of  cutting  the  notches  in  the  laths,  as 
considerably  increasing  the  expense  of  constructing  such  shutters, 
which  expense  was  avoided  by  the  improvement  of  the  plaintiff 
in  dispensing  with  the  notches.  On  being  shown  the  second 
model  of  Barrow  and  Turner's  shutters,  he  could  perceive  a  great 
difference  and  inferiority  between  it  and  the  plaintiff's.  It  cer- 
tainly had  no  notches  cut  in  the  laths,  but  the  laths  did  not 
overlap,  or  if  they  did,  the  overlapping  was  scarcely  perceptible ; 
and  shutters  so  made  would  not  keep  out  the  weather ;  besides, 
the  loops  of  the  knuckles  of  the  hinges  were  not  the  same,  but 
reversed.  Under  cross-examination,  by  Mr.  Martin,  the  witness 
persisted  on  the  expensive  work  of  cutting  away  the  notches ; 
and,  being  asked  if  that  could  not  be  readily  done  by  ordinary 
punching  machinery,  observed,  there  was  the  cost  of  that  ma- 
chinery to  be  considered, — ^its  wear  and  tear,  rent  of  premises, 
time  of  workmen,  and  waste  of  materials. 

Manby,  a  workman,  was  then  examined.  He  made  the  first 
shutters  for  plaintiff;  since  their  introduction,  the  demand  had 
been  very  extensive,  and  was  increasing ;  had  seen  the  shutters  put 
up  by  the  defendant,  at  the  banking  house  of  Messrs.  Smith,  Payne, 
and  Smiths,  near  the  Mansion  House,  in  the  City,  and  was  of 
opinion  that  they  were  an  infringement  of  the  plaintiffs  patent. 

The  case  for  the  plaintiff  being  closed,  Mr.  Martin,  for  the 
defendant,  in  the  absence  of  Mr.  Knowles,  expatiated  upon  trivial 
alterations  being  magnified  into  improvement,  and  dignified  with 
the  title  of  patents,  under  the  Great  Seal  of  the  realm.  He  was 
far  from  intending  to  condemn  the  protection  which  the  law  very 
properly  gave,  under  a  patent,  to  new  inventions.  He  considered 
every  man  was  as  justly  entitled  to  the  advantages  resulting  from 
the  exercise  of  his  genius,  as  to  that  of  the  products  of  hjs  me- 
chanical labours ;  but  if  every  trifling  change  of  form  or  position, 
producing  no  visible  advantages  over  its  precursor, — ^if  every 
whimsical  alteration  of  parts,  destitute  of  novelty  of  character 
or  utility  of  purpose,  were  to  be  protected  by  the  patent  laws, 
such  protection  would  operate  as  a  most  vexatious  bar,  in  many 
instances,  to  the  introduction  of  really  useful  and  valuable  inven- 
tions. In  the  year  1818,  a  patent  was  granted  to  Mr.  John 
Whiting,  of  Ipswich,  for  an  improved  window  shutter,  the  speci- 
fication of  which  he  was  about  to  produce  to  the  Court.  These 
shutters  were  made  of  a  series  of  connected  strips  forming  a  sheet, 
when  expanded,  to  cover  the  window,  and  winding  round  an  axle 
when  the  window  was  to  be  opened.  Here,  then,  was  the  early 
introduction  of  this  class  of  lath  shutters.  Shortiy  afterwards, 
another  patent,  which  had  already  been  mentioned  by  some  of 
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the  witnesses,  was  taken  by  Mr.  Greorge  Michael,  of  St.  Austell, 
in  which  also  shatters,  formed  by  laths  wound  or  lapped  round 
a  shaft,  constituted  a  prominent  feature.  There  was  also  a  mode 
of  winding  up  such  shutters  by  a  tangent  screw,  or  endless  worm, 
as  it  was  called,  taking  into  a  pinion  attached  to  the  winding 
shaft,  by  means  of  which  the  series  of  jointed  pieces  or  laths  were 
coiled  up.  Some  years  after  this,  lath  blinds  or  shatters  were 
made  for  the  Duke  of  Wellington,  at  Apsley  House,  as  some  of 
the  witnesses  have  said,  in  order  to  protect  the  windows  of  his 
Grace  from  the  mischievous  caprice  of  the  lawless  populace.  This 
occurrence  appears  to  have  given  impulse  to  the  fextensive  intro- 
duction of  this  class  of  shutters,  for  we  find  that  in  or  about  the  year 
1833,  Messrs.  Barrow  and  Turner,  large  manufacturers  of  iron 
furniture,  near  Oxford  Street,  took  up  the  subject,  and,  availing 
themselves  of  what  was  already  before  the  public,  added  by  their 
own  ingenuity  (and  without  attempting  to  obtain  a  patent,)  such 
contrivances  as  enabled  them  to  manufacture  the  two  construc- 
tions of  lath  shutters  shewn  by  the  models  now  produced  before 
the  Court.  These  models,  it  will  be  proved,  have  been  publicly 
shown  in  the  shop  and  counting-house  of  those  gentlemen,  as 
specimens  of  the  kind  of  shutters  which  they  were  ready  to  make 
for  any  customer  who  would  favor  them  with  an  order.  It  will 
be  proved  that  they  did  make  both  these  kinds  of  shutters  for 
several  parties,  and  that  those  constructions,  therefore,  were  not 
kept  secret,  but  were  unquestionably  made  public  property,  and 
not  attempted  to  be  claimed  as  exclusively  belonging  to  Messrs. 
Barrow  and  Turner.  In  one  of  these  specimens,  a  small  portion 
on  the  edge  of  each  lath,  strip,  or  plate  of  iron,  was  cut  away, 
to  let  in  the  knuckles  of  the  hinges ;  in  the  other,  the  lath  was 
not  cut  away,  and,  indeed,  possessed  every  characteristic  of  the 
plaintiffs  first  suggested  improvement. 

Now,  "Whiting's  shutters  being  formed  by  strips  of  metal  or 
wood,  connected  by  hinges,  and  made  to  wind  upon  a  horizontal 
roller,  either  at  the  top  or  bottom  of  the  window,  was  a  new 
contrivance,  at  the  time  of  its  introduction,  and,  beyond  all 
doubt,  if  the  plaintiff  had  introduced  his  alleged  improvement, 
before  Whiting's  patent  right  had  expired,  he  would  have  been 
guilty  of  an  infringement  upon  Whiting.  In  Michael's  patent 
there  is  the  mode  of  winding  or  lapping  up  the  shutters  by  means 
of  an  endless  screw  and  pinion.  On  this,  the  plaintiff  would  also 
have  inMnged,  if  the  patent  right  had  not  expired.  Barrow  and 
Turner  made  and  sold  the  shutters,  of  which  you  see  models, 
prior  to  the  year  1836,  the  date  of  the  plaintiff's  patent,  and  yet, 
with  all  this,  the  plaintiff  has  the  assurance  to  come  before  you 
to  assert  that  the  shutters  of  the  defendant,  which  are  much  less 
like  his  than  his  shutters  are  like  those  which  preceded  him  are 
a  colorable  and  evasive  piracy  upon  his  invention  and  patent  right. 

The  learned  counsel  then  apologized  for  the  length  of  time 
which  he  had  occupied  in  laying  the  defendant's  case  before  the 
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jury,  bat  felt  great  confidence,  that  when  he  should  produce  the 
evidence  of  the  facts  which  he  had  mentioned,  they  would  feel 
that  he  was  justly  entitled  to  their  verdict. 

Mr.  Turner  was  then  called,  who  stated  that  he  was  a  manu- 
facturer of  iron  shutters ;  that  the  two  models  produced  were 
made  in  his  establishment  in  1833  (he  being  at  that  time  in  part- 
nership with  Mr.  Barrow) ;  that  these  models  had  always  been 
publicly  shown  to  his  customers ;  and  that  he  had  made  many 
shutters,  according  to  both  modeb,  and  fitted  them  on  a  variety 
of  plans,  some  at  Lord  Bro willow's,  in  1833,  at  the  Turk's  Head, 
in  the  Strand,  1834,  and  subsequently  at  several  banking  houses, 
club  houses,  railway  stations,  and  other  places.  He  stated,  that 
the  second  model,  in  which  there  were  no  notches  in  the  laths, 
was  made  of  narrow  laths,  to  save  room,  as  wider  laths  would 
not  have  folded  up  in  the  space  allowed  to  receive  them ;  and 
Lord  Brownlow  desired  them  not  to  overlap,  because  he  wished  to 
be  able  to  look  through  the  shutters  down  into  the  street. 
Others,  that  he  had  made  subsequently,  had  overlapped ;  there 
was  no  difficulty  in  making  them  overlap  ;  could  see  no  difier- 
ence  between  his  own  and  the  plaintiff's — no  substantial  differ- 
ence :  cutting  the  notches  in  the  edges  of  the  metal  laths  did  not 
cost  more  than  one  penny  for  every  twenty  laths ;  aU  machinists 
had  presses  which  would  perform  such  work.  Witness  examined 
defendant's  mode  of  connecting  his  laths,  to  form  shutters,  by 
double-jointed  chains,  instead  of  hinges;  thought  the  mode  very 
good,  and  preferable  to  plaintiff's,  because  the  laths  would 
lay  closer  to  the  roller,  and  allow  of  the  shutters  rolling  up  in  a 
smaller  compass.  Admitted  that  the  plaintiff  had  talked  of 
bringing  an  action  against  him  twelve  months  ago,  for  putting 
up  some  shutters,  but  had  not  done  so. 

William  Brooks,  a  workman,  stated  that  he  had  made  the 
models  and  shutters  for  Messrs.  Barrow  and  Turner,  in  1833, 
and  that  they  were  the  same  now  produced. 

Mr.  W.  Hill,  an  engineer,  and  inspector  of  railroad  machi- 
nery, stated,  that  he  had  seen  the  shutters,  manufactured  upon 
Michael's  principle,  at  Falmouth,  twenty-five  years  ago ;  they  were 
erected  at  a  linendraper's  shop,  and  were  wound  round  a  vertical 
shaft,  by  a  winch ;  he  had  not  seen  the  internal  construction  of 
the  winding  apparatus ;  but,  as  the  main  features,  exposed  to 
view,  were  the  same  as  those  described  in  Michael's  specification, 
he  presumed  that  the  endless  screw  and  pinion  waa  used  for  that 
purpose,  as  pointed  out ;  that  was,  however,  a  very  common  and 
well  known  mechanical  agent,  employed  for  raising  heavy  weights. 
This  witness  said  also,  that  he  had,  several  years  ago,  seen  the 
same  construction  of  shutters  at  a  shop  in  Broad-street,  Bristol, 
both  of  which  he  considered  to  be  made  after  the  plan  of  Michael's 
patent. 

A  gentleman,  an  architect,  was  called,  who  said  that  he  knew 
all  the  various  kinds  of  iron  shutters  that  were  used»  and,  after 
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examining  the  models  and  plans,  could  see  no  essential,  if  any, 
difference  between  the  shutters  made  by  Messrs.  Barrow  and 
Turner,  and  those  of  the  plaintiff.  There  was  more  difference 
between  the  defendant's  and  plaintiff's,  than  between  the  plain- 
tiff's and  the  other  models  shown. 

Mr.  W.  Newton  being  called,  was  shown  a  copy  of  the  speci- 
fication of  Michael's  patent  of  1818,  for  improyed  shutters,  and, 
being  asked  if  he  understood,  from  the  description,  how  his 
shutters  were  constructed,  the  witness  remarked,  that  the  speci- 
fication was  yery  carelessly  and  imperfectly  drawn,  but  could 
perceiye  enough  to  enable  lum  to  understand  what  was  intended. 
The  shutters  were  made  by  a  series  of  yertical  laths,  connected 
together,  and  made  to  slide  horizontally,  so  as  to  form  a  sheet 
for  covering  the  aperture  of  a  window.  They  were  intended  to 
lap  round  an  upright  pillar,  at  the  side  of  the  window ;  and  the 
lapping  was  effected  by  turning  an  endless  screw  shaft,  which 
geared  into  a  toothed  wheel.  Either  the  shutters  were  attached 
to  the  upright  shaft,  and  wound  upon  it,  as  the  shaft  revoWed ; 
or  they  wound  upon  a  cylindrical  tube,  connected  to  the  toothed 
wheel,  the  tube  turning  upon  a  stationary  shaft.  Both  of  these 
modes  appeared  to  this  witness  to  be  contemplated  by  the 
patentee ;  but  he  had  shown  such  an  imperfect  drawing,  and 
made  use  of  such  incorrect  expressions,  that  it  was  difficult  to 
discover  what  he  really  intended.  The  shaft  was  said  to  be  *  fixed,' 
when,  perhaps,  it  should  have  been  'mounted.'  That  which 
was  called  a  '  spiral  shaft,'  appeared  to  be  only  a  shaft  on  which 
the  shutters  were  to  be  coiled  in  a  convolute  curve,  by  some 
persons  called  a  spiral.  The  plan,  however,  seemed  to  be  under- 
stood, for  the  plaintiff  himself  was  at  the  present  time  constructing 
shutters  for  the  shop  of  Messrs.  Moses  and  Son,  near  Aldgate, 
upon  the  principle  of  Michael's  patent.  The  witness,  on  being 
desired  to  look  at  the  models  of  Messrs.  Barrow  and  Turner's 
shutters,  and  compare  them  with  the  plaintiff's,  said  that  he 
could  not  point  out  any  essential  difference  between  them,  or 
discover  any  pecuhar  or  novel  principle  in  the  plaintiff's  shutters. 
The  shutters  of  the  plaintiff  were  made  by  combining  a  series  of 
narrow  shps  of  plate  iron,  by  means  of  hinges.  Barrow  and 
Turner's  shutters  were  made  in  the  same  way.  The  peculiar 
hinges  by  which  every  two  laths  were  connected  together,  were 
made  by  doubling  over  the  ends  of  a  piece  of  plate  iron  or  copper, 
something  in  the  shape  of  a  figure  of  8,  elongated  in  the  middle, 
so  that  at  each  end  a  loop  might  be  formed,  to  constitute  the 
knuckle  joints  of  two  hinges ;  these  loops  were  bent  over,  one 
end  in  one  direction,  the  other  in  the  opposite  direction,  some- 
thing like  the  ends  of  an  itahc  letter  s ;  and  when  the  knuckles 
were  cut  or  notched  square,  as  other  hinges,  to  fit  accurately  int^i 
each  other,  two  pieces  were  put  together,  and  connected  by  a  p; 
which  constituted  the  joint.  The  laths  of  the  shutters  beiO; 
severally  attached  to  the  flat  faces  of  these  hinge  pieces,  all 
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the  same  side,  would  necessarily  lay  in  steps,  that  is,  the  outei* 
edge  of  one  lath  would  project  or  overhang  the  inner  edge  of  the 
next  lath,  and  so  range  themselves  in  inclined  planes,  that  they 
would  severally  protect  each  other,  and  throw  off  the  weather. 
Much  confusion  and  misconception  had  occurred  by  the  several 
witnesses  for  the  plaintiff  having  stated  that  there  were  essential 
differences  between  the  construction  of  the  hinges  of  Barrow 
and  Turner's  shutters  and  those  of  the  plaintiff.  This  deponent 
could  see  no  difference :  it  was  perfectly  immaterial,  in  attaching 
these  hinges,  whether  the  two  loops  or  the  one  loop  of  the  knuckle 
of  the  hinges  stood  in  the  upper  or  lower  position. — [The  Chief 
Baron  said,  certainly  that  could  not  produce  the  slightest 
difference.] 

The  witness,  under  cross-examination,  having  his  particular 
attention  called  to  the  second  model  of  Barrow  and  Turner's 
shutter,  said  that  the  outer  edges  of  the  laths  did  slightly  over- 
lap ;  but  the  model  was  so  indifferently  made,  that  some  of  the 
laths  did,  and  some  did  not,  overlap.  In  the  model  of  the 
plaintiff's  shutters,  which  was  well  made,  the  edges  of  the  laths 
did  all  overlap ;  this  he  considered  to  arise  simply  from  the  laths 
being  made  a  little  broader.  On  being  questioned  as  to  Barrow 
and  Turner's  first  model,  he  said,  notches  were  cut  in  the  edges 
of  the  laths,  to  admit  the  knuckles  of  the  hinges,  and  that  the 
edges  did  overlap.  In  the  second  model,  no  such  notches  were 
cut ;  but  he  could  discover  no  variation,  in  principle,  between 
them.  The  only  difference  was  that,  in  the  one,  the  upper 
knuckle  of  the  hinge  was  let  into  the  upper  edge  of  the  lath  (not 
for  any  useful  purpose,  that  he  could  perceive) ;  in  the  other 
model  of  Barrow  and  Turner's,  the  upper  knuckle  was  placed  a 
little  beyond  the  upper  edge  of  the  lath,  which  was  the  novel 
feature  claimed  by  the  plaintiff. 

The  defence  being  closed,  Mr.  Hill  replied  at  considerable 
length,  commenting  upon  the  evidence,  and  the  objection  raised 
against  the  plaintiff's  patent,  and  concluded  with  a  belief  that  he 
had  satisfactorily  proved  the  infringement,  and  therefore  trusted 
that  the  jury  would  give  the  plaintiff  their  verdict. 

The  Chief  Baron,  in  summing  up,  said,  that  he  did  not  think  it 
necessary  to  enter  into  a  consideration  of  all  the  objections  placed 
upon  the  record  by  the  defendant,  nor  should  he  recapitulate  the 
whole  of  the  evidence,  in  which,  though  coming  from  persons  of  ac- 
knowledged talent  and  respectability,  and  who  also  were  constantly 
referred  to  as  scientific  witnesses  in  patent  causes,  there  certainly 
was  considerable  discrepancy, — the  one  side  asserting  that  there 
were  differences  of  construction,  which  the  other  denied  : — the 
Chief  Baron  must  say,  that  from  what  he  had  heard  this  morning, 
his  opinion  was  considerably  changed  from  that  which  he  had 
formed  yesterday ;  the  matters,  however,  had  at  length  been  bo 
clearly  explained,  and  could  now  be  so  evidently  seen,  that  he 
left  it  to  the  jury  to  decide  the  fact,  whether  the  shutters  of 
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Barrow  and  Turner  were,  or  were  not,  essentially  the  same  as 
those  of  the  plaintiff.  His  lordship  then  recited  die  three  heads 
of  noTelty  which  the  plaintiff  had  set  out  as  the  particular 
matters  that  he  had  inyented,  and  intended  to  claim  under  his 
patent,  which  are  in  these  words  : — "  First, — I  claim  the  applica- 
tion of  such  construction  of  hinges,  in  combination  with  the 
absence  of  cutting  away  the  edges  of  the  plates  or  strips. 
Secondly, — I  claim,  for  raising  the  shutter,  the  application  of  the 
endless  screw  and  toothed  wheel  to  this  description  of  shutters. 
And  Thirdly, — ^the  construction  and  mode  of  releasing  the  bolt  by 
means  of  a  key  or  winch." 

The  third  head  was  not  said  to  have  been  infringed,  and  did 
not  appear  to  haye  been  used  by  the  plaintiff  to  any  extent ;  but 
presuming  it  to  be  new  and  useful,  the  non-usage  did  not  effect  the 
yalidity  of  the  patent.  The  second  head, — the  mode  of  raising  and 
lowering  the  shutters  by  means  of  an  endless  screw  or  worm,  is  said 
to  be  old,  and  if  so,  destructive  of  the  patent.  That  the  jury  would 
have  to  determine  by  comparing  it  with  Michael's  patent  of  1818. 
The  main  feature  to  be  considered  came  under  the  first  claim ; 
but  his  lordship  preferred,  before  going  into  that,  to  dispose  oif 
the  second  claim.  Michael's  shutters  moved  horizontally, — ^but 
there  certainly  is  in  that  patent  an  endless  screw  and  toothed  wheel 
for  moving  the  shutters,  for  winding  them  in  and  out.  But  Michael 
does  not  resort  to  it  as  a  means  for  supporting  his  shutters  as  the 
plaintiff  does ;  but  the  plaintiff  only  claims  the  endless  screw  and 
pinion  as  adapted  to  such,  that  is,  his  particular  shutters.  There 
can  be  no  doubt  that  the  endless  screw  is  employed  by  Michael ; 
and  if  the  jury  are  of  opinion  that  the  endless  screw  was  taken 
from  Michael's  or  from  Whiting's  patent,  then  the  plain tifTs 
patent  is  bad,  and  the  verdict  must  be  for  the  defendant.  But 
his  lordship  said,  I  must  tell  you  that  the  bad  part  may  be  ex- 
punged from  the  patent,  by  an  application  to  the  Attomey-Greneral, 
so  as  to  reinstate  this  patent,  and  make  it  valid,  though  not  for 
the  purposes  of  the  present  action. 

Now,  in  considering  the  plaintiff's  first  claim,  it  is  to  be  remem- 
bered, that  roUing-up  shutters  were  made  in  1825,  of  strips  of 
iron,  connected  together  by  canvass  at  the  back,  which  were  setup 
at  the  house  of  the  Duke  of  Wellington ;  and  probably  this  caused 
the  extensive  subsequent  adoption  of  such  shutters.  After  this, 
Messrs.  Barrow  and  Turner  made  those  which  have  been  shewn 
here  ;  and  it  has  been  sworn  that  the  plaintiff  went  to  the  shop  of 
Barrow  and  Turner,  under  the  pretence  of  being  a  purchaser,  and 
saw  their  shutters  about  the  time  he  took  his  patent,  certainly 
before  he  enrolled  his  specification.  It  is  for  you,  the  jury,  to 
consider  whether  the  plaintiff  went  there  to  obtain  information, 
and  availed  himself  of  what  he  there  saw,  to  incorporate  it  into 
his  patent,  or  to  see  what  had  been  done,  and  avoid  claiming  any 
thing  which  had  previously  been  in  use. 
.    In  explaining  the  law  as  to  patents,  the  Chief  Baron  said, — i 


440  Scientific  Adjudication. 

a  patent  is  taken  for  an  invention,  a  second  patentee  cannot 
ride  over  the  first  invention,  by  any  improvements  which  he  may 
introduce.  As  in  the  case  of  Forsyth  v.  Manton,  the  latter  could 
only  use  his  copper  caps  for  discharging  fire-arms  under  license 
of  the  former  patentee  (who  had  a  patent  for  discharging  fire- 
arms by  means  of  percussion),  or  wait  until  the  first  patent  right 
had  expired,  before  he  could  legally  introduce  his  improvement. 
Neither  can  a  patentee  claim,  under  any  improvement,  the 
exclusive  use  of  those  matters  which  have  been  known  before. 
Hence,  the  present  plaintiff  must  limit  his  claim  solely  to  that 
which  he  has  invented  and  added  to  the  known  previously-exist- 
ing mode  or  construction.  A  patent  cannot  be  taken  for  a  principle ; 
it  must  be  for  some  specific  construction.  A  patent  for  the  general 
principle  of  overlapping  laths  would  not  hold ;  but  for  a  mode 
of  doing  it,  he  may  hold  a  patent.  No  one  could  have  a  patent 
for  flying  ;  but  for  his  particular  means  of  flying,  he  could.  A 
patent  cannot  be  held  for  an  improved  result :  only  for  improved 
means  of  obtaining  a  result.  The  plaintiff  must  not  say,  I  make 
my  laths  to  overlap,  and  no  one  else  shall  make  laths  overlap. 

The  case  in  point  is,  that  Barrow  and  Turner,  in  1833,  made 
two  kinds  of  shutters,  A  and  B,  and  put  up  some,  as  A,  which 
overlapped  at  their  edges,  but  these  had  notches  or  recesses  cut 
in  the  laths  ;  B  had  no  notches  cut  in  the  edges  of  its  laths,  but 
did  not  overlap,  or  very  little.  The  plaintiff,  it  is  said,  went  to 
Barrow  and  Turner,  and  saw  their  invention  :  for  what  purpose 
does  not  appear.  The  scientific  witnesses,  on  both  sides,  are 
opposed  in  their  opinions,  as  to  the  identity  of  Barrow  and 
Turner's  and  the  plaintiff's  shutters, — of  the  hinges  and  the 
lapping  over  of  the  laths, — you  have  to  judge  of  that  fact.  By 
cross-examination  of  the  last  witness,  it  was  proved  that  the  one 
or  the  two  knuckles  of  the  hinges,  up  or  down,  was  the  same  in 
effect,  and  the  only  difference  was  putting  the  joints  of  the  hinges 
a  little  farther  from  the  edge  of  the  lath  in  the  one  than  in  the 
other.  The  fact  of  identity  being  proved,  the  question  still 
would  be,  did  the  plaintiff  see  Barrow  and  Turner's  shatters 
made  according  to  B,  and  were  they  published  to  the  world ;  for, 
if  like  the  well-known  case  of  Dollond's  telescope,  the  invention 
previously  existed,  but  had  been  locked  up  in  the  philosopher's 
study,  that  would  not  invalidate  the  patent,  for  it  was  not  proved 
that  Dollond  had  seen  it. 

The  plaintiff  describes  his  invention  as  consisting  of  a  series  of 
strips  of  metal,  connected  by  hinges  ; — that  in  itself  is  not  new ; 
nor  is  it  new  to  form  them  without  notches  on  the  edges, — 
such  strips,  not  having  notches  for  the  hinges  or  knuckles  par- 
tiaUy  overlapping, — you  will  judge  of  the  novelty  by  inspecting 
model  B.  The  defendant,  however,  uses  different  hinges ;  in- 
deed, a  chain, — you  will  judge  whether  that  variation  is  a  legiti- 
mate variation,  and  an  improvement,  or  only  a  colorable  deviation. 

If  it  is  your  opinion,  from  what  has  been  advanced^  that  the 
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plaintifTs  patent  is  not,  in  fact,  an  inyention,  bnt  a  slight  alter- 
ation from  what  has  been  known  before,  without  any  real 
improvement,  then  you  will  give  your  verdict  for  the  defendant, 
because  the  patent  will  be  bad ;  but  if  you  are  of  opinion  that 
his  alterations  and  additions  are  new  and  useful,  then  you  will 
find  the  pleas  of  the  defendant  groundless ;  and  upon  those  pleas, 
the  plaintiff  will  be  entitled  to  your  verdict.  If,  on  the  question 
of  infringement,  you  think  that  the  defendant  has  evasively 
imitated  the  plaintiff's  patent,  then  you  will  give  your  verdict  for 
the  plaintiff ;  but  if  you  consider  that  the  defendant,  knowing 
the  plaintiff^  s  and  all  the  previous  modes  of  making  shutters, 
has,  by  a  fair  exercise  of  his  ingenuity,  adopted  the  chain  con- 
nections, as,  in  his  mind,  a  better  thing,  and  not  walked  in  the 
steps  of  the  plaintiff,  then  you  will  give  your  verdict  for  the 
defendant. 

The  jury,  consisting  of  eleven  only  (one  having  been  excused 
by  consent),  then  retired ;  and,  after  being  locked  up  for  nearly 
four  hours,  returned  a  verdict  for  the  plaintiff. 


COURT  OF  QUEEN'S  BENCH. 

Sittings  at  Nisi  Prius,  before  Lord  Chief  Justice  Denman  and  a 
Special  Jury. — June  2bth  and  26th,  1845. 

THE  aUEEN  V.  THORNTON. 

Mr.  Fitzroy  Kelly,  Mr.  Wortley,  Q.  C,  Mr.  Addison,  Mr.  Cow- 
ling, and  Mr.  Piggot,  were  for  the  Crown, — and  Mr.  Watson,  Q.  C, 
Mr.  Butt,  Q.  C,  and  Mr.  Webster,  for  the  defendant. 

This  was  an  action,  under  a  writ  of  scire  facias,  to  set  aside  a 
patent  granted  to  the  defendant,  William  Carr  Thornton,  Decem- 
ber 21st,  1841,  "  for  certain  improvements  in  machinery  or  ap- 
paratus for  maldng  cards  for  carding  cotton  and  other  fibrous  sub- 
stances," upon  the  ground  of  want  of  originality  in  the  invention, 
and  defective  description  in  the  specification. 

Mr.  KeUy  opened  the  case  against  the  patentee,  and  examined 
witnesses  to  show  that  in  the  six  instances  where  invention  had 
been  set  up  in  the  specification  of  this  patent,  the  patentee  had 
withdrawn  his  claims  to  four  of  them,  by  a  inemorandum  of  alte- 
ration filed  on  the  12th  of  the  present  month,  and  that  he  also 
must  forego  his  pretence  to  originality  in  the  two  remaining  in- 
stances. A  number  of  witnesses  were  called  from  the  manufac^ 
tones  in  the  neighbourhood  of  Leeds  and  Cleckheaton,  as  well  as 
machinists  and  practical  engineers,  to  disprove  the  utility  of  the 
improvement  and  its  originality  with  the  patentee,  in  the  two 
respects  reserved  in  the  specification.  It  was  proved  to  have  been 
a  principle  of  movement,  in  respect  to  these  machines,  known  as 
long  ago  as  1820  ;  and  that  it  was  claimed  by  a  Mr.  RobertshaWs 
long  since,  as  his  invention.     It  was  also  proved  that  Mr.  Thorn- 
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ton  had  institated  above  twenty  different  actions  in  support  of  his 
right  under  the  patent,  with  yarious  success. 

Mr.  Watson  addressed  the  jury  in  support  of  the  patent.  He 
admitted  that  the  claims  to  invention  originally  made  in  the  spe- 
cification had  been  six  in  number^  and  that  since  the  enrolment 
of  the  invention  four  out  of  the  six  had  been  abandoned  and  dis- 
claimed by  the  patentee.  He  contended  that  in  the  two  in- 
stances reserved  in  the  specification  there  was  an  improvement  in- 
troduced into  the  manufacture  of  this  article,  and  that  in  the  case 
of  the  suspension  from  the  centres,  and  the  appUcation  of  the 
moving  power  from  the  fixed  notched  bar,  the  patentee  had  es- 
tablished his  right  to  original  invention,  and  consequently  to 
protection.  The  jury  would  abo  find  that  the  alleged  invention 
of  this  patented  machine,  by  Robertshaw,  was  disavowed  by 
Robertshaw  himself, — a  most  important  fact,  since  Robertshaw' s 
claim  had  formed  an  important  ground  with  his  learned  friend 
(Mr.  Kelly)  for  impeaching  the  right  of  the  patentee  to  this  in- 
vention. 

Various  witnesses  were  examined  for  the  purpose  of  establishing 
the  claim  of  the  patentee  to  the  invention  and  the  value  of  the 
improvement  made. 

Several  card-making  machines  were  also  exhibited  in  the  court, 
to  elucidate  the  statements  of  counsel  and  witnesses. 

The  Lord  Chief  Justice  observed,  this  was  a  proceeding  by  the 
Crown,  to  set  aside  the  patent,  upon  the  ground  generally  that 
the  patentee  had  not  done  what  the  law  required  in  such  cases, 
to  protect  his  exclusive  right.  There  was  a  remarkable  feature 
in  this  case,  for  it  was  the  first  which  he  recollected  of  a  dis- 
claimer, on  the  part  of  the  patentee,  of  several  of  the  grounds 
upon  which  he  had  founded  his  claim  to  the  patent.  It  was  very 
important  for  the  jury  to  consider  well  and  discriminate  what 
points  the  defendant  disclaimed,  and  what  he  relied  upon.  As 
the  principle  of  patents  was  of  the  nature  of  a  monopoly — though 
qualified — it  was  of  great  importance  to  the  public  that  patents 
in  restriction  of  manufacture,  or  of  productive  industry,  should 
not  be  improperly  granted ;  and  it  was  certainly  important  for 
the  encouragement  of  ingenious  artists  and  tradesmen,  that  they 
should  be  protected  in  the  fruition  of  the  temporary  advantages 
secured  to  them  by  the  letters-patent.  The  learned  judge  pro- 
ceeded to  read  and  comment  upon  the  witnesses'  statements  on 
either  side.  He  compared  also,  as  he  went  along,  the  points  of 
difference  between  the  machine  which  was  in  use  before  this 
invention  of  Thornton's  with  the  machine  of  Thornton's  in  court. 
It  was  in  evidence  that,  as  early  as  November,  1841,  cards  had 
been  made  by  another  machine,  much  upon  the  same  principle — 
the  invention  of  one  Mordecai  Robertshaw  ;  and  the  jury  would 
inquire  and  determine  whether  there  were  made  by  that  machine 
cards  identically  the  same  as  those  made  by  Thornton's  machine. 
The  former  machine  had  been  bought  of  Robertshaw,  on  the 
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2l8t  of  August,  1842,  and  then  Thornton,  it  appeared,  began 
to  make  cards  with  it,  and  afterwards  took  Bobertshaw  into  his 
service.  It  was  not,  therefore,  the  jury  would  see,  so  very  extra- 
ordinary that  Robertshaw,  though  he  got  but  ^30  for  assignment 
to  Thornton,  should  be  willing  to  admit,  as  he  had  stipulated  to 
do,  in  the  assignment  itself,  idl  claim  to  or  benefit  from  the  in- 
vention. If  the  sale  of  his  cards  was,  in  their  opinion,  proof 
sufficient  that  the  machine  had  been  in  public  use,  then  they 
might  infer  that  the  invention  was  not  that  of  the  person  pur- 
chasing the  machine.  It  was  said  there  were  many  errors  in  the 
specification ;  but  it  was  urged,  in  reply  to  that  statement,  that 
they  were  such  only  as  a  competent  workman  could  set  right, 
when  making  the  machine ; — the  omission  was  justifiable.  For 
his  part,  he  thought  the  specification  ought  to  contain  such 
directions  as  would  inform  the  public  of  the  means  of  applying 
the  invention.  Upon  the  whole,  the  jury  were  bound  to  consider 
whether  the  alleged  improvements  were  new,  and,  if  so,  whether 
they  were  useful ;  and,  lastly,  whether  they  were  so  set  out  in 
the  specification  that  a  workman  of  competent  skill  could  operate 
with  the  machine,  in  producing  this  article. 

The  jury  retired  for  a  quarter  of  an  hour,  and  then  returned  a 
verdict  for  the  Crown  upon  all  the  issues. 


LIST  OF  REGISTEATIONS  EFFECTED  UNDER  THE  ACT  FOR  PRO- 
TECTING NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OP 
UTILITY. 


1845. 

May  29.  Rock  and  Son,  of  Hastings,  for  a  pleasure  carriage.    . 
30.  Shoolbred,  Loveridge,  ^  Co,,  of  Wolverhampton,  for  the 
pan  of  a  shower  bath. 

30.  Edward  Simons,  of  84,  Dale-end,  Birmingham,  for  a 

safety  lamp. 

31.  Frederick  Gye,  Junr,,  of  Newgate-street,  for  a  glass 

bottle  for  aerated  liquids. 
June    2.  Charles  Banng  Lander,  of  164,  Strand,  for  a  refrige- 
rator. 

3.  George  Boswell,  of  Harrow,  and  George  Rickets,  of 

Agar-street,  London,  for  a  fire-kindler  and  smoke 
elevator. 

4.  William  Johnson,  of  Park  Cottage,  Sheffield,  for  an  im- 

proved portable  travelling  trunk. 
4.  John  Jeremiah  Rubery,  of  Birmingham,  for  an  elastic 
sliding  ferrule  to  a  walking  stick,  or  umbrella  stick. 
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June  4.  Henri/  Thomas  Robert,  ^  Edward  Fownes,  of  4,  Tayi- 
Btock-street,  Covent  Garden,  for  a  new  seam  for 
gloves. 

4.  Edward  Dingle,  of  Callington,  Cornwall,  for  a  dibble. 

5.  James  Davidson,  of  Paradise  Bow,  Stockton-upon-Tees, 

Durham,  for  an  improved  inkstand. 

5.  John  Howell,  of  St.  Paul's  Church  Yard,  for  a  reading 
easel. 

7.  Thomas  Jordery,  of  45,  Wood-street,  City,  for  a  spring 
applicable  to  a  stock  or  stiffener. 

9.  William  Rowland  Gladwin,  of  62,  Watling-street,  Lon- 
don, for  an  improved  machine  for  husking  the  ground 
nut. 

11.  C,  S^  H,  C,  Windle,  of  Walsall,  for  a  box  inkstand. 

12.  Shenmn,  Cope,  ^  Co.,  of  Cumberland-street,  Shoreditch, 

for  an  improved  rotary  press. 

13.  Samuel  Whitfield,  of  Oxford-street,  Birmingham,  for  a 

descending  rack-pulley. 

18.  John  Manchee,  of   Palatine-place,  Stoke  Newington- 

road,  Middlesex,  for  a  marine  steam-propeller. 

19.  Henry  Madden,  of  14,  George-street,  Adelphi,  London, 

for  a  portable  cooking  apparatus. 

21.  John  Inderwick,  of  58,  Princes-street,  Leicester-square, 
for  a  filtering  tube  for  tobacco  pipes. 

26.  Douglas  Hehson,  of  1,  Dale-street,  Liverpool,  for  an 
improved  cast  or  wrought  iron  bridge,  for  the  fires  of 
steam  and  other  boilers,  with  a  valve  and  passage  for 
the  purpose  of  admitting  air  in  order  to  bum  the 
smoke  or  gases  evolved  during  the  combustion  of  the 
fuel. 


OF    PARTS    OF    INVENTIONS    AND 

9inenlimntt0 

MADE  UNDER  LORD  BROUGHAM*S  ACT. 

Re  Thornton. — Disclaimer  filed  with  the  clerk  of  the  patents  for 
England,  on  12th  June,  1845,  to  specification  of  patent  granted 
21st  December,  1841,  to  William  Carr  Thornton,  for  certain 
improvements  in  machinery  or  apparatus  for  making  cards  for 
carding  cotton,  and  other  fibrous  substances. 
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EtjSt  Of  itotmtjs 

That  have  passed  the  Great  Seal  of  IRELAND,  to  the  11  th  of 

June,  1845,  inclusive. 


To  Thomas  Dunn,  of  Manchester,  in  the  county  of  Lancaster, 
engineer,  for  certain  improvements  in,  or  applicable  to,  turn- 
tables, to  be  used  on,  or  in  connection  with,  railways. — Sealed 
2nd  May. 

Samuel  Ellis,  of  Salford,  Manchester,  in  the  county  palatine  of 
Lancaster,  engineer,  for  improvements  in  weighing-machines, 
and  in  turn-tables  to  be  used  on,  or  in  connection  with,  railways, 
and  in  weighing-machines,  to  be  used  in  other  situations. — 
Sealed  23rd  May. 

Wilton  George  Turner,  of  Ghiteshead,  in  the  county  of  Durham, 
Doctor  in  Philosophy,  for  an  improved  mode  of  directing  the 
passage  of,  and  otherwise  dealing  with,  the  noxious  vapours  and 
other  matters  arising  from  chemical  works  in  certain  cases. — * 
Sealed  30th  May. 

WiUiam  Wilcocks  Sleigh,  late  of  St.  James' s-square,  in  the  county 
of  Middlesex,  but  now  of  Stamford  Brookhouse,  in  the  same 
county,  Doctor  of  Medicine  and  Surgeon,  for  an  hydro-me- 
chanic apparatus  for  producing  motive  power. — Sealed  6th 
June. 

Charles  Smith,  of  13,  Newcastle-street,  Strand,  in  the  county  of 
Middlesex,  Gent.,  for  new  and  improved  methods  in  the  con- 
struction and  application  of  a  variety  of  cooking,  culinary,  and 
domestic  articles  and  utensils,  some  of  which  are  applicable  to 
cleaning,  and  a  variety  of  similar  useful  purposes. — Sealed  1 7th 
June. 

Sir  George  Stewart  M'  Kenzie,  of  Coul,  in  the  county  of  Ros8» 
Bart.,  for  an  improvement  or  improvements  in  the  manufac- 
ture of  paper,  more  particularly  for  the  purposes  of  writing 
and  copying  writings,  and  machinery  for  effecting  the  same  ; 
also  the  manufacture  of  a  fluid  or  fluids  to  be  used  with 
the  improved  paper  in  the  manner  of  ink. — Sealed  17th 
June. 

Thomas  Bazley,  Jun.,  of  Manchester,  for  improvements  in  tube 
flyers,  used  in  machinery  for  roving  and  slubbing  cotton  and 
other  fibrous  substances. — Sealed  17th  June. 
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EijSt  of  PatmtjS 

Granted  for  SCOTLAND^  subsequent  to  May  22nd,  1845. 

To  Henry  Jones,  of  36,  and  37,  Broad-mead,  Bristol,  baker,  for  a 
new  preparation  of  flour  for  certain  purposes. — Sealed  27th  May. 

Charles  Joseph  Hullmandel,  of  Great  Marlborough-street,  London, 
lithographer,  for  certain  improvements  in  producing  patterns 
upon  earthenware  and  porcelain. — Sealed  30th  May. 

James  Heath  Lewis,  of  Dover,  printer,  for  certain  improvements 
in  printing. — Sealed  2nd  June. 

John  Kingsley  Huntley,  of  John-street,  Minories,  London,  mer- 
chant, for  improvements  in  the  manufacture  of  manure, — 
being  a  communication. — Sealed  4th  June. 

Arthur  Parsey,  of  Spur-street,  Leicester-square,  London,  artist 
and  scientific  draughtsman,  for  improvements  in  obtaining 
power. — Sealed  6th  June. 

Thomas  Lawes,  of  Old  Kent-road,  London,  for  improvements  in 
propelling  carriages  on  rail  and  other  roads,  and  boats  or 
vessels  on  canals  or  rivers,  which  improvements  are  also  ap- 
plicable to  machinery  in  general. — Sealed  9th  June. 

William  Shepherd,  of  Manchester,  calico  printer,  for  certain  im- 
provements in  the  art  of  printing  calicoes  and  other  surfaces. — 
Sealed  11th  June. 

Benjamin  Seebohm,  of  Horton  Grange,  Bradford,  mechanist,  for 
an  improved  mode  of  manufacturing  certain  descriptions  of 
chains. — Sealed  11th  June. 

Joseph  Washington  Tyson,  of  Burton  Crescent,  London,  engineer, 
for  improvements  in  fire-arms  and  ordnance, — ^being  a  com- 
munication.— Sealed  12th  June. 

Joseph  Quick,  of  Summer-street,  Southwark,  engineer,  for  an 
improvement  in  steam-engines. — Sealed  12th  June. 

John  Dewrance,  of  Liverpool,  engineer,  for  certain  improvements 
in  steam-boilers,  and  in  the  construction,  composition,  and 
manufacture  of  bearings,  steps,  and  other  rubbing  surfaces  of 
steam-engines  and  other  machinery ;  and  also  of  a  method  of 
lubricating  the  same. — Sealed  16th  June. 

Henry  Whiting,  of  Southwark  Bridge-road,  London,  hatter's 
furrier,  for  certain  improvements  in  machinery  or  apparatus 
for  shaping  the  brims  of  hats. — Sealed  17th  June. 

Warren  Delarue,  of  Bunhill-row,  London,  manufacturer,  for  im- 
provements in  covering  the  surfaces  of  paper  and  other 
materials  with  color  and  other  surfaces.— Sealed  17th  June. 
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Lawrence  Hill,  Jan.,  of  Glasgow,  ciyil  and  mechanical  engineer, 
for  an  improyed  brake  for  railway  carriages. — Sealed  1 9th  June. 

David  Henderson,  of  London  Works,  Benfirewshire,  civil  engineer, 
for  certain  improvements  in  cranes. — Sealed  19th  Jane. 


SEALED    IN    ENGLAND. 

1845. 


To  Charies  William  Firehild,  of  Birmingham,  Grent.,  for  an  im- 
proved catting,  slicing,  grinding,  and  rasping  machine.  Sealed 
29th  May — 6  months  for  inrolment. 

Charles  Keeoe,  of  Sossex-place,  Begenf  s  Park,  Esq.,  for  im- 
provements in  boots,  shoes,  gaiters,  overalls,  and  other  like 
articles  of  apparel.  Sealed  29th  May — 6  months  for  inrol- 
ment. 

John  Naylor,  of  Goole,  in  the  West  Biding  of  York,  agricnltaral 
implement  maker,  for  improvements  in  the  machinery  or  ap- 
paratas  for  crashing,  tearing,  and  pnlverizing  arable  land. 
Sealed  31st  May — 6  months  for  inrolment. 

John  Masters,  of  Welford-place,  Leicestershire,  Grent.,  for  certain 
improvements  in  tronser-fastenings,  and  in  attaching  the  same ; 
and  also  in  the  application  of  an  elastic  material,  or  fabric, 
to  tronsers  and  other  articles  of  dress.  Sealed  31st  May — 6 
months  for  inrolment. 

William  Palmer,  of  Satton-street,  Clerkenwell,  for  improvements 
in  the  manafactare  of  candles  and  lamps,  and  shades  or  chim- 
neys.    Sealed  2nd  Jane — 6  months  for  inrolment. 

Cornelias  Whitehoose,  of  Wolverhampton,  gun-barrel  mann£ac- 
tarer,  for  improvements  in  machinery  for  welding  and  ham- 
mering, and  in  the  manafactare  of  gan-barrels  and  other 
tabes.     Sealed  3rd  Jane — 6  months  for  inrolment. 

William  Lney,  of  Birmingham,  miller  and  baker,  for  improve- 
ments in  preparing  dongh.  Sealed  3rd  Jane — 6  months  for 
inrolment. 

Moses  Poole,  of  Serle-street,  London,  (rent.,  for  improvements 
in  the  constraction  of  vessels  to  contain  liqnids  and  snbstances ; 
and  in  the  means  of  impr^nating  Uqnids  with  gases ;  and  in 
drawing  off  such  liquids  from  such  vessels ;  and  in  closing 
such  vessels, — ^being  a  communication.  Sealed  3rd  June — 6 
months  for  inrolment. 
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John  Reading,  of  Birmingham,  mannfacturer,  for  certain  im- 
provemenU  in  fastenings  for  artidea  of  dress.  Sealed  3rd 
Jane — 6  months  for  inrohnent. 

John  Davis,  of  Brettell-Une,  Stafford,  gkss  mannfactorer,  for  a 
certain  improyement  or  certain  improvements  in,  or  applicable 
to,  lamps.     Sealed  3rd  June— 6  months  for  inrohnent. 

William  Coston  Aitken,  of  Birmingham,  Clerk  of  Works,  for  a 
certain  improvement  or  certain  improvemenU  in  ornamenting 
cornices,  ends  for  cornice  poles,  and  other  rods,  cortain  bands, 
and  certain  other  articles.  Sealed  3rd  June — 6  months  for 
inrohnent. 

Jolm  Lionel  Hood,  of  St.  John's  Wood,  Gent.,  for  improvements 
in  the  appUcation  of  motive  power  for  locomotive  and  other 
purposes, —  being  a  commonication.  Sealed  3rd  Jane — 
6  months  for  inrohnent. 

William  Newton,  of  the  Office  for  Patents,  66,  Chancery  Lane, 
civil  engineer,  for  certain  improvements  in  dyeing  cotton, 
flaxen  and  hempen  yams,  and  fabrics, — being  a  communica- 
tion.    Sealed  3rd  Jane — 6  months  inrohnent. 

Pierre  Thirion,  of  Hitts  Place,  Clerkenwell,  fur  skin  dresser, 
for  certain  improvements  in  dressing  furs  and  skins, — being 
a  communication.  Sealed  3rd  June — 6  months  for  inrol- 
ment. 

William  Brent  Brent,  of  GowernBtreet,  Bedford-square,  barrister 
at  law,  for  certain  improvements  in  machinery,  for  cutting  or 
excavating  and  removing  earth.  Sealed  3rd  June — 6  months 
for  inrohnent. 

Thomas  Lawes,  of  Old  Kent  Road,  Surrey,  Gent.,  for  improve- 
ments in  propelling  carriages  on  rail  and  other  roads,  and 
boats  or  other  vessels  on  canals  or  rivers,  which  improvements 
are  also  applicable  to  machinery  in  general.  Sealed  3rd  June 
— 6  months  for  inrolment. 

WilUam  Palmer,  of  Sutton-street,  Clerkenwell,  manufacturer,  for 
improvements  in  working  atmospheric  railways,  and  in  lubri- 
cating railway  and  other  machinery.  Sealed  5th  June — 
6  months  for  inrolment. 

Joseph  Cliff,  of  Wordey,  fire-brick  manufacturer,  for  improve-t 
ments  in  the  manufacture  of  alum  and  of  aluminous  com- 
pounds, from  a  substance  not  hitherto  used  for  that  purpose ; 
and  in  the  production  of  an  improved  fire-day  from  the 
residuum  thereof.  Scaled  5th  June — 6  months  for  inrol- 
ment. 
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Henry  Carr,  of  Abingdon,  Berks,  butcher,  for  certain  improve- 
ments in  the  construction  of  temporary  roofs  or  coverings. 
Sealed  5th  June — 6  months  for  inrohnent. 

James  Hardy,  of  Birmingham,  G^ent.,  for  improvements  in 
the  manufacture  of  metallic  tubes  or  pipes^  by  machinery. 
Sealed  5th  June — 6  months  for  inrohnent. 

William  Willcocks  Sleigh,  of  Stamford  Brook  House,  Chiswick, 
doctor  of  medicine  and  surgeon,  for  a  hydro-mechanic  appara- 
tus for  producing  motive  power,  to  extend  to  the  colonies 
only.     Sealed  7th  June— 4  months  for  inrohnent. 

Samuel  Harvey,  of  Halesworth,  in  the  county  of  Suffolk,  cabinet- 
maker, for  certain  improvements  in  sawing  machftieiy.  Sealed 
7th  June — 6  months  for  inrohnent. 

David  Henderson,  of  London  Works,  Renfrew,  civil  engineer,  for 
certain  improvements  in  cranes.  Sealed  10th  June — 6  months 
for  inrohnent. 

Thomas  Silver  Shaw,  of  Birmingham,  pawnbroker,  for  a  cer- 
tain improvement  or  certain  improvements  in  the  construction 
of  roasting-jacks.  Sealed  10th  June — 6  months  for  inrol- 
ment. 

James  Murdoch,  of  Staple  Inn,  mechanical  draughtsman,  for  a 
certain  improvement  or  certain  improvements  in  dyeing, — 
being  a  communication.  Sealed  10th  June — 6  months  for  in- 
rolment. 

John  Fisher,  the  younger,  of  Radford  Works,  Nottingham,  Gent. ; 
James  Gibbons,  of  New  Radford,  machinist;  and  Thomas 
Roe,  of  New  Radford,  machinist,  for  certain  improvements  in 
the  manufacture  of  lace  or  net,  and  other  fabrics ;  and  certain 
improvements  in  machinery  for  figuring  or  ornamenting  lace 
or  net,  and  other  fabrics.  Sealed  10th  June — 6  montiis  for 
inrohnent. 

Thomas  Smith,  of  Wood-street,  Cheapside,  G^nt.,  for  improve- 
ments in  suspending  carriages,  and  in  the  construction  of 
wheels  for  carriages.  Sealed  10th  June — 6  months  for  inrol- 
ment. 

Joseph  Washingtoi^  Tyson,  of  Burton-crescent,  Esq.,  for  improve- 
ments in  fire-arms  and  ordnance, — ^being  a  communication. 
Sealed  10th  June — 6  months  for  inrohnent. 

Robert  Brooks,  jun.,  of  St.  Alban's,  tallow  chandler,  for  certain 
apparatus  for  faciUtating  the  playing  on  stringed  musical 
struments.     Sealed  12th  June — 6  months  for  inrohnent. 
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Thomas  Willis,  of  Manchester,  machine-maker  and  iron-founder, 
for  certain  improvements  in  machinery  for  spinning,  doubling, 
and  winding  cotton,  silk,  woollen,  and  linen  yarns,  warp,  and 
weft,  to  be  used  for  all  manufacturing  purposes  to  which  the  same 
are  applicable.     Sealed  12th  June — 6  months  for  inrolment. 

Frederick  Kosenborg,  of  Kingston-upon-Hull,  Gent.,  for  improve- 
ments in  the  arrangement  or  construction  of  machinery  or  ap- 
paratus for  propelling  or  impelling  vessels,  and  in  steering  or 
manoeuvring  the  same.  Sealed  12th  June — 6  months  for  in* 
rolment. 

Benjamin  Fothergill,  of  Manchester,  machine-maker,  for  improve- 
ments in  certain  parts  of  machinery  used  in  the  preparation 
for  spinning,  and  in  the  spinning  and  doubling  of  cotton, 
wool,  and  other  fibrous  substances.  Sealed  17th  June — 6 
months  for  inrolment. 

Auguste  Cherot,  of  Nantes,  in  the  kingdom  of  France,  spinner, 
for  certain  improvements  in  machinery  for  spinning  flax, 
hemp,  and  other  fibrous  materials.  Sealed  17th  June — 6 
months  for  inrolment. 

Richard  Archibald  Brooman,  of  Fleet-street,  London,  Gent.,  for 
certain  improvements  in  machinery  for  weaving, — ^being  a 
communication.     Sealed  18th  June — 6  months  for  inrolment. 

Charles  Hague,  of  01(Uiam,  Lancaster,  brass-founder,  and  William 
Madeley,  of  Manchester,  machine-maker,  for  improvements  in, 
or  applicable  to,  certain  machines  employed  in  the  slubbing, 
roving,  or  preparing  to  be  spun,  of  cotton  and  other  fibrous 
substances ;  and  an  improved  apparatus  for  lubricating  shafts 
and  bearings  of  or  in  such  machines,  for  the  purpose  of  reducing 
friction;  and  which  apparatus  is  also  appHcable  to  other 
shafting  and  machinery.  Sealed  19th  June — 6  months  for 
inrohnent. 

Michel  Antoine  Bertin  Burin  du  Buisson,  of  Lamb's  Conduit-street, 
chemist,  for  new  and  improved  methods  for  the  distillation 
of  bituminous  schistus,  and  other  bituminous  substances,  as 
well  as  for  the  purification,  rectification,  and  preparation  neces- 
sary for  the  employment  of  the  productions  obtained  by  such 
distillation  for  various  useful  purposes.  Sealed  19th  June — 
6  months  for  inrolment. 

Moses  Poole,  of  Lincoln's  Inn,  Middlesex,  Gent.,  for  improve- 
ments in  apparatus  for  withdrawing  air,  gases,  and  other 
vapours, — ^being  a  communication.  Sealed  23rd  June — 6  months 
for  inrolment. 
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Thottias  Aspinwall,  of  Bishopgate  church-yard,  Esq.,  for  improve- 
ments in  ordnance  carriages,  comprising  apparatus  for  governing 
the  recoil,  and  likewise  for  moving  the  piece  of  ordnance 
backlrards  and  forwards, — ^being  a  communication.  Sealed 
23rd  June — 6  months  for  inrolment. 

John  Field,  jun.,  of  West  Brixton,  Gent.,  for  improvements  in 

apparatus  for  ascertaining  the  alcoholic  strength  of  liquids, — 

being  a  communication.     Sealed  23rd  June— 6  months  for 
inrohnent. 

William  Morris,  of  Thanet-place,  Strand,  civil  engineer,  for 
improvements  in  the  apparatus  and  machinery  for  tilling  and 
draining  land*     Sealed  23rd  June — 6  months  for  inrolment. 

Thomas  Clarke,  of  Hackney,  Middlesex,  engineer,  and  John 
Varley,  of  Poplar,  engineer,  for  an  improvement  on  the  atmo- 
spheric system  of  propulsion,  which  is  also  applicable  to  other 
motive  purposes.    Sealed  23rd  June — 6  months  for  iurolment. 

Henry  Whiting,  of  Southwark* bridge  road,  hatter's  furrier,  for 
certain  improvements  in  machinery  or  apparatus  for  shaping 
the  brims  of  hats, — ^being  a  communication.  Sealed  23rd 
June — 6  months  for  inrolment. 

William  Pollard,  of  Newcastle-upon-Tyne,  Gent.,  for  certain 
improvements  in  the  production  of  combustible  gases,  and  in 
the  application  of  the  same  as  fuel.  Sealed  23rd  June — 6  months 
for  inrolment. 

Robert  Griffiths,  of  Havre,  in  the  kingdom  of  France,  Greorge 
Hinton  Bovill,  of  Millwall,  and  George  Hennett,  of  Bristol, 
engineers,  for  improvements  in  the  construction  of  parts  of 
apparatus  used  for  propelling  carriages  and  vessels  by  the 
atmosphere,  and  improvements  in  propelling  carriages  and 
vessels  by  atmospheric  pressure.  Sealed  23rd  June — 6  months 
for  inrolment. 

Joseph  Zambaux,  of  Paris,  chemist,  for  improvements  in  atmo- 
spheric railways.     Sealed  25th  June — 6  months  for  inrolment. 

William  Sykes  Ward,  of  Leeds,  G^nt.,  for  improvements  in 
exhausting  air  firom  tubes  or  vessels  for  the  purpose  of  working 
atmospheric  railways,  and  for  other  purposes.  Sealed  25th 
June — 6  months  for  inrolment. 

James  Augustus  Dorr,  of  the  city,  county,  and  State  of  New 
York,  for  certain  improvements^  in  machinery  or  apparatus  for 
knitting.     Sealed  25th  June — 6  months  for  inrolment. 
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cutting  and  carving,  Irviug's 

patent   221 

*—  ,  Sheppard's  patent    69 

,  producing  devices  in, 

Wood's  patent 314 

Wool,   improvements    in    pre- 
paring and  combing.  Lister's 

patent    259 

Zinc  wire,  machine  for  cutting, 
Newton's  patent 311 
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